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PUBLISHEES'  PKEFACE 
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The  Publishers,  in  preparing  this,  the  first  posthumous 
edition  of  the  late  President  Harris'  Principles  and  Prac- 
tice of  Dental  Surgery,  have  spared  no  pains  to  make  it 
in  every  way  worthy  of  its  own  high  reputation  and  that 
of  its  distinguished  Author. 

It  has  been  subjected  to  a  very  thorough  revision  by 
competent  professional  gentlemen,  and  will  be  found  to 
contain  many  and  important  additions,  bringing  the  work 
fully  up  to  the  present  state  of  Dental  Science  and  Art. 

The  Publishers  desire  to  acknowledge  the  valuable 
assistance  rendered  by  Professor  Austen,  to  whom  they 
are  indebted  for  the  entire  chapter  on  Vulcanite,  njost  of 
the  chapter  on  Soldering,  and  much  new  matter,  in  the 
<'hapter  on  Irregularity,  and  throughout  the  entire  Mechani- 
cal Division  of  the  work.  They  would  also  acknowledge 
important  ad<litions  by  Prof  Christopher  Johnston,  of 
the  Baltimore  College;  a  valuable  section  on  artificial 
Palates  by  Dr.  Wm.  H.  Dwindle,  and  a  number  of  useful 
practical  suggestions  from  Dr.  Edward  Maynard. 

The  illustration  of  the  work  has  been  greatly  improved. 
A  few  unimportant  designs  have  been  omitted ;  several 
others  have  been  replaced  by  improved  drawings  and 
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many  new  illustrations  have  been  added,  for  a  large  num- 
ber of  which  they  are  indebted  to  the  courtesy  of  Dr. 
Samuel  S.  White. 

The  Publishers  lay  this  edition  before  the  Profession  in 
the  confident  assurance  that  it  will  be  found  to  be  what 
its  Author  designed  it, — a  thorough  elementary  treatise, 
a  text-book  for  the  student,  and  a  useful  companion  and 
guide  for  the  practitioner. 

Philadelphia,  Sept.  1, 1863. 


PREFACE 

TO  THE   SEVENTH   EDITION. 


In  revising  his  Principles  and  Practice  of  Dental  Sur- 
gery for  a  Seventh  Edition,  the  author  trusts  that  no 
abatement  of  effort  will  be  discovered  on  his  part  to  render  it 
every  way  worthy  of  a  continuance  of  the  approbation  it  has 
hitherto  received.  Nearly  every  page  has  been  carefully 
revised,  and  additions  have  been  introduced  throughout 
the  entire  work.  Three  new  chapters  and  a  number  of 
new  illustrations  have  also  been  added.  In  short,  he  be- 
lieves that  no  valuable  improvement  or  discovery,  coming 
within  the  scope  of  this  work,  has  been  omitted  in  the 
present  edition. 

CHAPIN  A.  HARRIS. 

No.  51  NoBTH  Ohables  St.. 
Baltixorb,  Sept,  1858. 


PREFACE 

TO   THE   SECOND   EDITION. 


In  submitting  to  the  profession  a  Second  Edition  of  his 
Dental  Practice,  the  author  is  happy  to  avail  himself  of 
the  opportunity  to  express  his  grateful  appreciation  of 
the  approbation  which  the  First  has  received.  He  trusts 
that  the  additions  which  he  has  made  to  the  primary  work 
will  make  the  one  now  presented  still  more  acceptable. 
The  alteration  in  the  plan,  which  has  resulted  from  the 
effort  at  improvement,  has,  however,  rendered  a  slight 
change  of  title  necessary,  in  order  to  express  the  character 
of  the  present  book. 

In  the  First  Edition,  the  Anatomy  of  the  Mouth  was 
omitted,  because  a  thorough  knowledge  of  it  can  be  ob- 
tained from  works  on  General  Anatomy.  But  it  has  been 
suggested  that  such  works  may  not  be  at  hand  when  wanted 
by  the  dental  student,  and  the  author  has  thought  it  better 
to  furnish  a  description  of  the  several  structures  which 
enter  into  the  formation  of  this  cavity.  He  has,  however, 
confined  himself  to  brief  expositions  of  the  parts;  not 
wishing  to  encumber  the  work,  or  distract  the  student 
with  the  consideration  of  matters  foreign  to  the  purpose 
for  which  it  was  written,  and  for  which  he  trusts,  it  will 
be  read.     He  is  indebted  to  Bourgery's  Anatomy,  Quain 
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and  Wilson's  Anatomical  Plates,  Wilson's  Anatomy,  and 
Smith  and  Homer's  Anatomical  Atlas,  for  a  number  of  the 
illustrations  used  in  this  part  of  the  work. 

The  Second  and  Fifth  Parts  embody  the  substance  of  two 
papers,  by  the  author,  which  were  written  subsequently 
to  the  publication  of  the  first  edition.  The  subjects  of 
them  came  properly  within  the  plan  of  the  present  work. 

The  object  of  the  author  in  the  preparation  of  this 
edition  has  been  to  provide  a  thorough  elementary  trea- 
tise on  Dental  Medicine  and  Surgery,  which  might  be  a 
text  book  for  the  student  and  a  guide  to  the  more  inex- 
perienced practitioner;  and  he  hopes  that  the  modifications 
he  has  introduced,  and  the  additions  he  has  made,  will  en- 
title it  to  be  so  considered,  at  least,  until  an  abler  hand 
shall  prepare  a  better. 
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PART  FIRST. 


ANATOMY  AND  PHYSIOLOGY  OF  THE  MOUTH. 


The  Mouth,  cavum  orisy  signifies  in  the  human  suhjeirt^  the 
ipiM?e  included  between  the  palatine  arch  above,  the  mylo-hjoiJ 
tDQscles  beneath^  the  lipa  io  fronU  the  velum  palati  behind,  and 
the  cheekn  on  either  side.  The  teeth  and  closed  jawi*  8op;irate 
the  inner  portion,  or  lingual  cavity,  from  the  outer,  or  vestibular 
spAoe ;  and  while  that  part  of  the  latter  bounded  by  the  cheeks 
ought  properly  to  bear  the  appellation  buccal^  the  term  buccal 
tmiff  \A  not  unfrequently  employed  with  a  signification  so 
giOersI  AS  to  comprehend  the  whole  oral  cavity. 

In  the  mouth  are  the  tongue,  teeth,  and  the  alveolar  ridges 
tAvested  by  the  gums :  into  it  are  poured  tlie  riccretion  of  the 
p«rotid,  sub^maxillary  and  sub-lingual  glands,  as  well  »i3  that  of 
the  ordinary  mncoud  and  of  the  spednl  lingual  follicles;  and  in 
it  die  food  is  subjected  to  the  processes  of  mastication  and  in- 
salivatiOB  previous  to  deglutition* 

It  is  farther  concerned  in  the  prehension  of  aliment ;  and  be-^ 
sides  containing  the  organs  of  taste,  is  employed  in  articulation^ 
expectoration^  suction,  &c. 

The  parta  concurring  to  constitute  the  mouth,  form  a  very 
complicated  piece  of  mechanism  \  through  them  it  has  a  wide 
range  of  sympathies,  and  by  them  performs  a  great  variety  of 
functions* 

The  anatomical  elements  composing  these  parts,  consist  of 
Bone^  Ligament,  Muscle,  Gland,  Blood-vessel,  Nerve,  Areolar 
and  Adipose  tissues  and  Mucoas  mcmhraue. 

Thci»c  different  elements  combine  together  and  form  the 
vmriooa  organs  which  constitute  the  mouth. 
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These  organs  I  shall  consifler  in  their  physiological  order ; 
thus  combining  their  an u torn y  and  physiology,  studying  at 
the  same  time  both  their  healthy  structure  and  function — a  plan 
practically  taught  by  the  late  Professor  W.  R,  Handy,  in  the 
Baltimore  College  of  Dontal  Surgery,  and  which  commends  it- 
self as  at  once  the  most  natural,  interesting  and  instructive. 


CHAPTER    FIRST 
OKGANS  OF  FRRHENSION. 


i 


?^  V 


■V'lV 
i'lpltO'franti* 


This  class  of  organs  may  be  eaid 
to  commence  the  digCBtive  process, 
and  it  comprises  those  which  seize 
the  food,  and  introduce  and  partly 
retain  it  in  the  month. 

They  consist  of  the  Elevators, 
Depressors,  and  Sphincter  mus- 
cles of  the  mouth,  which  are  as 
follows  : 

1.  Levator  labii  superioris  al»e- 
que  nasi* 

2.  Levator  anguli  oris. 

These  two  muscles  elevate  the 
upper    lip  and  the  angle    of  the 


i;  f  f  and//    mOUth. 


3.   Depressor   labii  inferioris — 


oris — or 


Pio,  1    ^ 
fbee:  a  a  A: 

daU*  QMl;  dC' 

LeTMor  Jiibil  «ii:  lue  imnl ;  g  g 

ZjgotnmLicQJi  luitior  ,  k  h  Z^vgnraiHicnR  ma- 

jof  ;  i  i  MAiMteter  tnuftcle  ;  Jj  Bnccloo^tor,  or  , 

trumpeter'ii  miiicle ;  Jt  Jt  Orbiculari*!  ork ;    OT  (JUaclniXUS    meBtl. 

n  I»epre»M»or   Ubli   Inferlorla;  m  Luvalor  .         t-l 

menli;  n  n  PepreMor  anguli  ari«;  ooLetm-  4.       DeprCSSOr      anEUll 

lor  aagolli  orla,  ^  .  . 

triangularis  oris. 
These  two  muscles  antagonize  the  first  and  depress  the  lower 
lip  and  angles  of  the  mouth. 

5.  Zygomaticus   major. 

6.  Zygomaticus  minor. 

7.  Buccinator. 
These  extend  from  the  angles  of  the  month  to  the  prominence 
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of  the  cheek.     Their  use  is  to  draw  the  angles  of  the  mouth  up- 
wards and  outward  towards  the  ear. 

8.  Orbicularis  oris. 

This  18  the  sphincter  muscle  which  surrounds  and  closes  the 
mouth. 

9.  Depressor  labii  superioris. 

10.  Levator  labii  inferioris. 

The  first  depresses  the  upper  lip  against  the  teeth — the  other 
raises  the  lower  lip. 


ORIGIN    AND   INSERTION  OP  THESE    MUSCLES.  OR    THEIR 
ATTACHMENTS. 

1.  Levator  Labii  Superioris  Aloeque  Nasiy  arises  by  two  heads : 
first  from  the  nasal  process  of  the  superior  maxillary  bone; 
second,  from  the  edge  of  the  orbit  above  the  infra-orbital  fora- 
men. It  is  inserted  into  the  ala  nasi  or  wing  of  the  nose  and 
upper  lip. 

2.  Levator  Anguli  OriSj  arises  from  the  canine  fossa  of  the 
superior  maxillary  bone,  immediately  below  the  infra-orbital  fora- 
men.    It  is  inserted  narrow  into  the  angle  of  the  mouth. 

3.  Depressor  Labii  Inferioris,  arises  from  the  side  and  front 
of  the  inferior  maxilla  at  its  base,  and  is  inserted  into  the  greater 
part  of  the  lower  lip. 

4.  Depressor  Anguli  OriSy  arises  broad  and  fleshy  from  the 
base  of  the  lower  jaw  at  the  side  of  the  chin.  It  is  inserted  into 
the  angle  of  the  mouth. 

5.  ZygomatietLS  Major,  arises  long  and  narrow  from  the  malar 
bone,  near  the  zygomatic  suture.  It  is  inserted  into  the  angle 
of  the  mouth. 

6.  ZygomcUicus  Minor,  arises  from  the  front  part  of  the  malar 
bone,  and  is  inserted  into  the  upper  lip,  above  the  angle  of  the 
mouth. 
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This  muscle  is  sometimes  wanting,  and  is  occasionally  a 
simple  slip  from  other  muscles. 

Bucdnatar^  arises  from  the  pterygo-mazillary  ligament,  and 
from  the  alveolar  margin  of  upper  and  lower  maxillary  bones  as 
far  anteriorly  as  the  first  molar  or  last  bicuspid  tooth.  *  Its  fibres 
are  inserted  into,  or  become  confluent  with,  those  of  the  orbicu- 
laris  oris. 

8.  Orbicularis  Oris.  This  muscle  has  no  bony  attachments : 
it  is  circular,  surrounds  the  mouth,  and  consists  of  two  layers 
of  fibres ;  one  for  the  upper,  the  other  for  the  lower  lip,  which 
meet  at  the  angle  of  the  mouth. 

9.  Depressor  Labii  SuperiariSy  arises  from  the  alveolar  pro- 
cesses of  the  incisive  and  canine  teeth ;  and  is  inserted  into  the 
upper  lip  and  side  of  the  ala  nasi. 

10.  Levator  Labii  Inferioris^  arises  from  the  alveolar  processes 
of  the  incisive  teeth  of  the  lower  jaw.  It  is  inserted  into  the 
lower  lip  and  chin. 

See  Organs  of  Mastication  for  a  description  of  the  bones  con- 
nected with  these  muscles. 


CHAPTER    SECOND, 


ORGANS  OF  MASTICATION. 


Hastzcatioit,  aa  the  term  implies,  is  a  process  of  chewing  or 
minateljr  dividing  ihe  food,  when  introduced  into  the  mouth; 
md  the  organs  under  this  head  are  the  agents  or  instrumenlB 
which  effect  this  operation. 

The  organs  of  masticiition  are  divided  into,  let.  The  passive : 
2d.  The  active. 

PASSIVE  ORGANS  OF  MASTICATION. 

The  passive  organs  inclnde  the  bones,  ligaments  and  teeth* 
The  principal  bones  are, 

1.  The  superior  maxillary  or  upper  jaw  bones. 

2.  The  inferior  maxillary  or  lower  jaw  bone. 

3.  The  palate  bones. 

THB  6trPBRI0R   MAXILLARY  BONBB. 

The  Superior  Maxillary  Bootes,  two  in  number,  are  in  pairs 
ad  united  on  the  median  line  of  the  face.     They  occupy  the 


jf  the  face, 


of 


regular  fc 


Btcrior  upper  p 
consist  of  a  body  and  processes. 

The  body  is  the  central  part  of  the  bone  and  has  four  sur- 
facefl^  namely,  the  anterior  or  facial,  the  posterior  or  pterygoid, 
the  superior  or  orbital,  and  the  inferior  or  palatine. 

The  AnUrior  Surface  is  irregularly  convex,  and  has  a  depres- 
tioD  about  its  centre  just  above  the  canine  and  first  bicuspid 
teeth^  called  the  canine  fossa :  immediately  above  which  is  the 
infm^orbital  foramen  for  transmitting  an  artery  and  nerve  of 
lame  name:  ita  upper  and  inner  edge  forms  part  of  the  lower 
Qurgtii  of  the  arbit«  from  the  inner  extremity  of  which  proceeds 
upward  towards  the  nasal  and  frontal  bone's  a  long  and  rather 
flat  process,  having  a  pyramidal  form — the  nasal  process  of  the 
Itipcrior  maxilla :  its  posterior  edge  forming  the  internal  margin 
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of  the  orbit  and  helping  to  form  the  lachrjm&I  groove; 
anterior  edge  receives  the  cartilages  of  the  nose;  its  upper  cor 
Fro.  2.  Tia.  3. 


5-^J 


PM.  a  alW 
ut^mum;kSmmi 


ilffnBw;iaii 


VoM-  tflate*vM*lw  «#■«■»  tot*  wllafclte  aw^«Mt«MM;  e  Snnip 
M«ia  «f  iMkirBftt  kM« :  t  BaMi  ifiM;  i  i  FUmb  fMM»:  f  i  AHwter  p 
paiil>«rti«liit¥<M;  tr^lMt  ift»>;  I Tiiii liirj  rf  f^iA» la—-  a  lUs^ 

responds  to  the  nasftl  bonei^  and  its  summit  to  the  frontal ;  whil 
ita  omer  surface  givee  altadinieiit  to  mnselea,  and  its  inne 
enlera  into  the  fermafmi  of  the  nose. 

From  the  lower  edge  f 

ita  mmUriar  mafa€€^  the  al 

Tcdar  praeeaBea  and  oavitic 

are  fomed:  draea  60fiaM 

of  a  more  fl 


Fig.  4. 


in 


less  eoakal  form,  and  coi 
respond  to  the  number  i 
teeth,  or  roots  of  teetl 
whkh  thej  are  intended  1 
reeeiTe.  See  Fig.  4. 
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is  caDnected  with  the  palate  bones,  and  bounds  the  antrum 
behind ;  it  is  perforated  by  three  or  four  small  holes — the  poste- 
rior dental  canals  which  transmit  nerves  and  blood  vessels  to  the 
mokr  teeth. 

The  hcmw  Surface  extend?  from  the  alveolar  processes  in 
fnmt  to  the  horizontal  plate  of  the  palate  bones  behind,  called 
the  palatine  processes,  which  are  rough  below,  forming  the  roof 
of  tho  mouthy  and  smooth  above,  making  the  floor  of  the  nostrils* 
Thej  are  united  along  the  median  line,  at  the  anterior  part  of 
which  is  the  foramen  incisivum,  having  two  openings  in  the  nares 
above,  while  there  is  but  one  in  the  mouth  below. 


The  Upper  or  Orhital  Surface  is  triangular  in  shape,  with  its 
bftse  in  front  forming  the  anterior,  lower  and  internal  edge  of 
the  orbit;  while  its  apex  extendss  back  to  the  bottom,  forming 
the  floor  of  the  orbit  and  roof  of  the  antrum  ;  iu  internal  edge  is 
united  to  the  lachrymal  ethmoid,  and  palate  bones ;  its  external 
edge  sasists  in  forming  the  spheno-maxillary  fii^sure,  and  along 
ite  central  surface  is  seen  a  canal  running  from  behind,  forward 
and  inward — the  infra-orbital  canal.  This  canal  divides  into 
two:  the  smaller  is  the  anterior  dental^  which  deacemls  to  the 
anterior  alveoli  along  the  front  wall  of  the  antrum  ;  the  other  is 
the  proper  continuation  of  the  canal  and  ends  at  the  infra-orbital 
hole ;  along  the  upper  part  of  the  line  uniting  the  palatine  pro- 
cesses there  is  a  ridge,  the  naml  erest^  for  receiving  the  vomer, 
and  at  the  anterior  part  of  this  crest  there  is  a  forward  projection, 
the  naMal  ipirie ;  at  the  external  and  upper  part  of  the  body  is 
the  malar  procns^  which  articulates  with  the  malar  bone.  This 
|K»3  3  riosite  the  summit  of  the  maxillary  sinus. 

i  y  of  the  superior  maxilla  is  occupied  by  a  large  and 

Ttry  important  cavity  called  the  Antrum  Highmorianum^  or 
HajuUary  Sinus.  This  cavity  is  somewhat  triangular  in  shape, 
with  its  base  generally  looking  to  the  nose,  and  its  apex  to  the 
malar  process.  ,Its  upper  wall  is  formed  by  the  floor  of  the 
orbit,  ita  lower  by  the  alveoli  of  the  molar  teeth,  which  some* 
tinee  perforate  this  cavity.  The  canine  fossa  bounds  it  in  front, 
while  the  tuberosity  closes  it  behind.  But  the  shape  of  this 
cafity  ia  exceedingly  variable.     In  examining  a  collection  of 
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nearly  one  hundred  maxillae  in  the  Museum  of  the  Baltimol 
Dental  College^  no  two  sinuses  were  found  to  be  shaped  aliki 
and  this  difference  is  as  marked  between  the  right  and  the  leJ 
in  the  same,  as  in  different  gnbjeets.  The  floor  of  some  is  near! 
flat,  but  in  the  niajority  of  cases  it  is  very  uneven;  gometimi 
crossed  by  a  single  septum,  varying  from  one-eighth  to  half  « 
inch  in  height ;  at  other  times  there  are  found  three  or  four  sepU 
dividing  the  lower  part  of  the  cavity  into  as  many  separate  con 
partments,  with  the  bottom  or  floor  of  no  two  on  a  level  wit 
each  other.  Some  are  perforated  by  the  roots  of  one  or  moi 
teeth ;  at  other  times  the  roots  of  several  teeth  extend  eonsidei 
ably  above  the  level  of  the  floor  of  the  antrum  covered  by 
lamina  of  bone  scarcely  thicker  than  bank  note  paper.  In  oth« 
cases,  the  floor  of  the  antrum  is  half  an  inch  above  the  extrem 
ties  of  the  roots  of  the  teeth.  This  cavity  also  varies  as  muo 
in  size  as  it  does  in  shape. 

The  opening  of  the  antrum  isj  on  its  nasal  portion  or  bast 
into  the  middle  meatus  of  the  noae ;  in  the  skeleton  it  h  largi 
while  in  the  natural  state  it  is  much  contracted  by  the  ethmoj 
bone  above,  the  inferior  turbinated  bone  below,  the  palate  boD 
behind,  and  by  the  mucous  membrane  which  passes  throagh  th 
opening  and  lines  the  interior  of  the  antrum*  ^M 

The  structure  of  the  upper  jaw,  with  its  alveolar  and  rmBi 
rous  other  processes,  is  thick  and  cellular;  the  cancellate 
structure  being  invested  with  a  thin  layer  of  compact  bone« 

It  is  articulated  with  two  bones  of  the  cranium,  the  fronti 
and  ethmoid^  and  seven  of  the  face,  namely:  the  nasal,  mala] 
lachrymal,  palate,  inferior  turbinated,  vomer^  and  to  its  fellow*  b 
■itttires;  also  to  the  teeth  by  the  articulation  termed  gontphogi 

Its  development  commences  at  so  early  a  period  of  intra-uterin 
Ufe,  and  ossification  proceeds  so  rapidly,  that  the  number  i 
ossific  centres  is  uncertaio  :  some  give  a  centre  for  the  body  an 
each  process,  others  think  that  most  probably  there  are  but  fo| 
centres  in  all  It  may  be  seen  as  early  as  the  thirty-fifth  C 
fortieth  day  after  conception;  and  althoagh  at  birth  it  hi 
acquired  but  little  height,  it  has  increased  considerably  j 
breadth.  But,  at  this  period,  the  alveolar  border,  which  coi 
stitutes  the  largest  portion  of  the  bone,  is  almost  in  contai 
with  the  orbit.     The  antrum  is  still  scarcely  perceptible,  but  i 
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the  vertical  dimensions  of  the  bone  are  increased,  it  is  gradual] j 
developed.  With  the  loss  of  the  teeth,  the  alveolar  border 
nearly  disappears^  so  that  the  vault  of  the  palate  loses  its 
arched  form,  and  sometimes  beeomes  almost  flat. 


Iir¥KBIOR   MAXtLLART   BONB. 


f».  i.  Tk«  latarlor  muritlft;   a  BoAj  <if  Ui«  boss;  6  Maiilm}  faramAn  ;  e  Th«  mfmphjtl^i 
§4  IlMolar  |iiiin«iii;  0 fUoM  of  th9  lower  Jaw ;  /  lU  aofla  ;  $ g  Corauold  pn><»eH«« ;  A  k 

The  Lower  Jaw^  Fig.  5,  is  the  largest  bone  of  the  face,  and 
though  single  in  the  adult,  it  consists  of  two  symmetrical  pieces 
in  the  foetos* 

It  occupies  the  lower  part  of  the  face,  has  a  parabolic  form, 
ei tends  backwards  to  the  base  of  the  skull. 

It  is  divided  into  a  body  and  extremities. 

The  bcidy  is  the  middle  and  horizontal  portion;  this  is  divided 
ilofig  its  centre  by  a  ridge  called  the  symphi/m^,  which  is  the 
place  of  separation  in  the  infant  state;  the  middle  portion 
projeet«  at  its  inferior  part  into  an  eminence  called  the  mental 
procUE  or  chin ;  on  each  side  of  which  is  a  depression  for  the 
naaeleAof  the  lower  lip,  and  externally  to  these  depressions  are 
two  foramina,  called  anterior  mental^  for  transmitting  an  artery 
and  nerTe  of  the  name  name. 

Tbe  horixontal  portions  extend  backward  and  outward;  and 
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on  the  outward  surface  have  an  oblique  line  for  the  attachment 
of  muscles. 

On  the  inner  surface  of  the  middle  part  behind  the  chin,  along 
the  line  of  the  aymphysig,  there  is  a  chain  of  eminences  called 
genial  processes  ;  to  the  superior  of  which  the  frenum  linguae  is 
attached,  to  the  middle  the  genio-hyo-glosai,"  and  to  the  inferior 
the  genio-hyoid  muscles;  on  each  side  of  these  eminences  are 
depressions  for  the  sublingual  glands ;  and  beyond  these  depres- 
sions there  runs  an  oblique  ridge  upward  and  outward,  to  the 
anterior  part  of  which  is  attached  the  mjlo-hyoid  muscle,  and  to 
the  posterior  part,  the  superior  constrictor  of  the  pharynx;  this 
latter  muscle  is  consequently  involved  more  or  less  in  the  extrac- 
tion of  the  last  molar  tooth*  Below  this  line  there  is  a  groove 
for  the  mylo-hyoid  nerve* 

The  upper  edge  of  the  body  is  surmounted  by  the  alvmlar 
processes  with  cavities,  corresponding  in  number  and  size  to  the 
roots  of  the  teeth,  (See  Fig.  6.)     The  alveolar  border,  in  the 
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The  lower  edge,  called  the  froie,  is  rounded  and  obtuse,  and 
11  ifjTestt'tl  by  the  saperficial  fascia  and  platysma-myoid  muscle. 

The  extremities  of  the  body  have  two  large  processes  rising 
op  at  an  obttise  angle,  named  the  rami  of  the  lower  jaw.  These 
processes  are  flat  and  broad  on  their  surfaces ;  the  outer  one  is 
COTered  by  the  masseter  muscle  ;  the  inner  one  has  a  deep  groove 
which  leads  to  a  large  hole»  the  posterior  dmtal  or  maxillary 
foramen,  for  transmitting  the  inferior  dental  nerves  and  vessels 
to  the  dental  canal  running  along  the  roots  of  the  teeth.  This 
foramen  is  protected  by  a  spine  to  which  the  spheno-maxillary 
ligament  is  attached. 

The  ramus  has  a  projection  at  its  lower  part  which  is  the  angle 
of  the  lower  jaw;  its  upper  ridge  is  curved,  having  a  process  at 
each  end — the  anterior  one  is  the  carono id  process ;  this  is  trian- 
goWy  and  has  the  temporal  muscle  inserted  into  it ;  the  posterior 
is  the  condyloid^  and  articulates  with  the  temporal  bone.  This 
process  has  a  neck  which  receives  the  insertion  of  the  external 
pterygoid  muscle. 

The  structure  of  the  inferior  maxilla  is  compact  externally^ 
cellular  within,  and  traversed  in  the  greater  part  of  its  extent 
by  the  inferior  dental  canal. 

The  lower  jaw  is  developed  from  two  centres  of  ossification, 
which  meet  at  the  symphysis.  It  articulates  on  each  side  by 
one  of  its  condyles  with  the  glenoid  cavity  of  the  temporal  bone^ 
ritaated  at  the  base  of  the  zygomatic  process.  This  cavity 
\%  divided  into  two  portions — an  anterior  and  a  posterior.  The. 
foriDiir  constitutes  the  articular  portion,  the  latter  lodges  a 
proeesi  of  the  parotid  gland.  The  two  are  s*eparated  by  the 
bsure  of  Glasserius,  fiaura  Ghsseini,  which  transmits  the  chorda 
tjmpani  nerve,  the  laxator  tympani  muscle  and  the  anterior 
lympwiic  artery.  It  also  gives  lodgement  to  the  long  process, 
pr^emmu  gracilis^  of  the  malleus. 

Between  ihia  cavity  and  the  condyle,  there  is  interposed  an 
jcular  cartilage,  so  moulded  as  to  fit  the  two  articular 
The  circumference  of  this  being  free,  except  where 
il  adheres  to  the  external  lateral  ligament  and  affords  attach- 
ment to  a  few  fibres  of  the  external  pterygoid  muscle^  facilitates 
the  movements  of  the  joint. 

The  union  of  this  articulation  is  maintained  by  the  external 
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Uteral,  the  gplieno^maxillary,  and  the  stylo-maxillary  Hgaments. 
The  external  lateral  is  seen  iu  Fig.  32. 


THE  PALATE  BONES. 

The  palatt?  bones,  two  in  number,  are  situated  at  the  back 
part  of  the  superior  maxillary  bone,  between  its  tuberosities  and 
the  pterygoid  processes  of  the  sphenoid  bone.     They  are  alika, 

The  palate  bone  is  divided  into  three  plates:  ttie  horizontal 
or  palatine^  the  vertical  or  nasal,  and  the  orbital* 

The  palate  plate  is  broad  and  on  the  same  line  with  the  palate 
processes  of  tbe  superior  maxillary  bone;  its  upper  surface  is 
smooth  and  forms  the  posterior  floor  of  the  nostrils,  the  lower 
surface  is  rough  and  forms  the  posterior  part  of  the  roof  of  the 
mouth;  its  anterior  edge  is  connected  with  the  palate  process  of 
the  upper  jaw,  and  its  posterior  is  thin  and  crescentic,  lo  which  is 
attached  the  velum-pendulum  paluti  or  soft  palate;  at  the  pos- 
terior point  of  the  suture,  uniting  the  two  palate  bones,  there 
projects  backward  a  process  called  the  pogterior  nasal  spine^ 
which  gives  origin  to  the  azygos-uvulae  muscle.  The  vertical 
plate  ascends,  helps  to  bound  the  nasal  cavity,  diminishes  the 
opening  into  the  antrum  by  projecting  forward,  and  by  its 
external  posterior  part,  in  conjunction  mth  the  pterygoid  pro- 
cesses of  the  sphenoid  bone,  forms  the  posterior  palatine  eanai : 
the  lower  orifice  of  which  is  seen  on  the  margin  of  the  palate  i 
plate,  and  is  called  the  posterior  palatine  foramen^  transmitting 
the  palatine  nerve  and  artery  to  the  soft  palate;  behind  this 
foramen  is  often  seen  a  smaller  one,  passing  through  the  base  of 
the  pterygoid  process  of  this  bone,  and  sending  a  filament  of 
the  same  nerve  to  the  palate. 

The  upper  end  of  the  vertical  or  nasal  plate  has  two  pro- 
cesses— the  one  is  seen  at  the  back  of  the  orbit,  called  the 
orbital  process;  the  other  is  posterior  and  fits  ugainst  the  under 
surface  of  the  body  of  the  sphenoid  bone*  Between  these  two 
processes  is  a  foramen,  the  »pheno-palatint,  which  transmits  to 
the  nose  a  nerve  and  artery  of  the  same  name. 

The  palate  bone  articulates  with  six  others,  namely:  the 
superior  maxillary,  inferior  turbinated,  vomer,  sphenoid,  eth- 
moidj  and  opposite  palate. 


ORGANS   OF    MASTICATION. 


m 


be  straetare  of  this  bone  is  very  thin,  and  consiats  almost 
btirelj  of  compact  tissue.     Its  development,  it  is  said,  takes 
pboe  bv  a  siDgle  point  of  ossification  at  the  union  of  the  vertical, 
boriiontat  and  pyramidul  portions. 


Fio.  7. 


Fio-  e. 


r  rUtm  of  tht  pftlste  bone  In  lu  nMarml  potttion,  flxea}>t  that  It  U  tnraed  a  ]lltl« 

|M  to  tb^ir  thm  Inlertiikl  nirf»e«  of  Itn  perpATii]tc*ilii.r  pltrt«;  a  Na"«1  narr^ce  uf 

•;  b  Hvml  i^nthem  of  p«rp«o4tcoUr  pUt^s ,  c  ^  I  i'lorfgotd  prooosi  or  tuliero.^Hj  ; 

U  border  of  hoilioatAJi  pUtf,  which  iirtii-uUt«M  with  Mtuo  bordar  of  opposite  boa« ; 

rh\€h  nuitm  with  Ibi^  «&me  liJO  the  opponUe  ^id«  to  form  tbo  BtUftl  tpian;  g  Hari- 

»  irhiieh  j(iT<M  AilAchmenl  to  litferldir  tnrblaattfd  bone;   h  8phtno>p«IfttiJa0  fbrmme'ii; 

;  ,  /  f*l«rygoid  Bpopbyelii. 

tQAYil|*rr  •aHbe«  of  perpendtenlir  ptftta  of  p«Uta  bnnii;  a  lU  roosh  aurilM)^ 
'cuJAtw  vlib  MMiior  m&zlll&rr  bone;  b  Fart  iif  Uis  poitorior  pulAtlav 
^o»  fonmeii;  o  («pb«iio-iD&xUlArY  fkeet ;  «  Orbital  fkeet;  /  MAxtUftrj 
irtloii  of  p«rpfltidlcoi&r  p!»(«  ;  h  TnwTotdij  of  the  biMi  or  pterygoid  prooM*. 

The  boDes  of  the  Head  are  twenty-two  in  number,  of  which 
eight  compose  the  cranium  and  fourteen  the  face.  Thoise  of  the 
cranium  are  one  frontal,  two  parietal,  two  temporal,  one  occi- 
pital, one  sphenoid  and  one  ethmoid.  Those  of  the  face  are  six 
pain*  and  two  single  bones;  the  pairs  are  the  two  malar*  two 
fuperior  maxillary,  two  lachrymal,  two  nasal,  two  palatine  and 
two  inferior  turbinated.  The  vomer  and  inferior  maxillary  are 
llie  two  single  bones. 


THE  TEETH, 

be  teeth  are  the  prime  organs  of  maatication,  are  the 
It  portions  of  the  body,  and  are  implanted  in  the  alveolar 
cavities  of  both  the  upper  and  lower  jaw.  Although  analogous 
IB  utrttcture  to  bone*  they  are  regarded,  by  some,  from  their 
mode  of  development,  as  a  modification  of  mucous  membrane. 

A  tooth  is  composed  of  four  ilistinct  structures:  1.  The 
fulp^  oeeupying  the  chamber  in  the  crown  and  the  canal  extend- 
ing throtigh  the  root;    2.  The  dentine,  which  constitutes  the 
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principal  part  of  the  organ ;    3.  The  enamel^  which  forms  the 
p^g  g  covering  and  protection  of  the  crown  ;  4. 

The  eementum  or  cru$ta  petrosuj   which 
covers  the  root,   (See  Fig,  9.) 
\  The  teeth  of  first  dentition,  termed  the 

milk,  temporary,  or  deciduous  teeth,  are 
designed  merely  to  supply  the  wants  of 
chihlhood,  and  are  replaced  with  a  larger, 
stronger  and  more  nnraeroua  set.  These 
are  termed  the  permanent  or  adult  teeth, 
rtnd  are  intended  to  continue  through  life. 
The  anatomical  diviBioiis  of  a  tooth  arc  : 
1.  The  crown  or  exposed  part  situated 
above  the  gum;  2.  The  root  occupying 
the  alveolar  cavity  or  socket;  3.  The  neck 
which  is  the  constricted  portion  between 
tlie  crown  and  root. 

THE    TEMPORARY    TEETH. 

The  temporary  teeth  are  divided  inlo 
three  classes :  first,  the  incisors ;  second, 
the  cuspids  or  canine  teeth ;  third,  the 
molars,  which  are  succeeded  by  the  hiscus- 
pids  or  premolars. 


mm 


Fi«.  »►  a  TfaeooroQftI  mTttce 
dlvwilcd  of  eDftmiel ;  b  TU«  den* 
tlaa ;  c  Tlie  palp  cuvil^  ;  d  The 
oaiBflotaM,  or  ertuilA  MtroMh :  < 
TlM«Maiet. 


Fig.   10. 


FiA.  10.    Trial  or  labia]  t1«w  «f  tbe  t«inponir7  t«etb  of  Ibe  loft  ildo. 
Fta.  11,    FKlftUfie  or  IlagDA)  view  of  ihoBc  on  tli«  right  aide. 

The  temporary  teeth  are  twenty  in  number,  ten  in  each  jaw, 
namely :  four  incisors,  two  cuspids,  and  four  molars. 
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Fig.  la. 


Fio.  13. 


ff«« 


^ 


Vii».  IS,  6«etlim  of  ditto,  «x posing  their  itoip  cavUIm. 

The   pulp  cavity  in  a  temporary  tooth  is  larger  in  proportion 
to  the  size  of  the  organ  tliim  in  a  permanent  tootli. 

THS    PERMANENT   TEETH. 

There  are  thirty-two  teeth  in  the  permanent  set,  sixteen  to 
each  jaw — ^being  an  increajse  of  twelve  over  the  temporary, 
ilesignated  as  follows :  incisors,  four  ;  cu;?piils»  two ;  bicyspiJs  or 
preinolarB,  four ;  molars,  six — in  each  jaw.  The  third  or  last 
molar  is  sometimes  denominated  dens  mpientke  or  wisdom  tooth* 

THE   PULP. 

The  pulp,  occupying  the  pulp  cavity  in  the  centre  of  the  tooth, 
is  the  shrunken  condition  to  which  the  tooth-germ  is  permanently 


Fid    u. 


Fig    15. 
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f*«   II.   A  portion  of  %u*  \t*>Aj  of  lb*  pulp,  •bowiti-  ui. 

fMw  tX.    A  portlaD  of  tk»  abj^AcIaI  Uytr  of  the  i'uipi  *h^iru«^  tiU«>  »|>p««Kniioe  of  roiAelM. 

reduced  after  it  has  normally  accomplished  the  work  of  dentinifi- 
cation.    It  i*  an  exquisitively  sensitive,  highly  vascnltir  substance, 
4 
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of  a  reddish-gray  color,  enveloped  in  an  exceedingly  delicate,  and 
apparently  structurelesa  membrane,  continuous  with  the  alveolo- 
dental  periosteum,  and  adherent  to  the  walls  of  the  pulp  cavity. 
This  is  designated  by  Mr.  Thomas  Bell  "  the  proper  membrane 
of  the  pulp,"  and  by  Purkinjd  and  Raschkow,  "the  preformative 
membrane;*'  because,  in  the  formation  of  the  dentine,  the  deposi- 
tion of  earthy  salts,  according  to  these  authors,  commences  in  it. 
Fig.  16.  The   pulp,  according   to  the  two  last 

mentioned  authors,  is  composed  of  minute 
globules.  Schwann  describes  it  as  con- 
sisting of  globular  nucleated  cells,  with 
vessels  and  nerves  passing  between  them, 
the  cells  having  the  same  radial  course 
as  the  fibres  of  the  dentine.  According 
to  the  microscopic  observations  of  Mr. 
Fio.  16.  A  portion  of  the  body    Nasmvth,  it  is  principally  composed  of 

of  the  pulp,  fshowing  another  .  .  . 

Th^MU  ^"  *^*  arrangement  of  minutc  vcsicular  cclls,  Varying  in  size 
from  the  ten-thousandth  to  the  one-eighth 
of  an  inch  in  diameter,  disposed  in  concentric  layers;  these, 
when  macerated,  have  an  irregular  reticulated  appearance,  and 
are  found  to  be  interspersed  with  granules,  the  parenchyma  being 
traversed  by  vessels  having  a  vertical  direction.  See  Figs.  14, 
15  and  16,  copied  from  Mr.  Nasmyth's  Researches  on  the  De- 
velopment and  Structure  of  the  Teeth. 

Mr.  Tomes  describes  it  as  consisting,  from  its  earliest  appear- 
ance, of  a  series  of  nucleated  cells,  united  and  supported  by 
plasma ;  also,  prior  to  the  commencement  of  the  formation  of  the 
dentine,  of  delicate  areolar  tissue,  occupied  by  a  thick,  clear, 
homogeneous  fluid  or  plasma.  The  pulp  is  liberally  supplied 
with  blood-vessels,  furnished  by  the  trunk  which  enters  its  base. 
The  ramifications  of  these  vessels  arc  distributed  throughout  its 
entire  substance,  forming  a  capillary  net-work  which  terminates 
in  loops  upon  its  surface. 

The  distribution  of  the  vessels  of  the  pulp  is  represented  in 
Fig.  17,  copied  from  the  late  work  of  Mr.  Nasmyth,  and  made 
from  an  injected  preparation  of  an  upper  central  incisor.  The 
'communication  of  the  arteries  with  the  veins  by  means  of  a  series 
of  looped  capillaries,  presenting  a  densely  matted  appearance 
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what  like  imperfect  foetal  connective  ti^tie,  filled  with  a  fluid 

substance,     Immediatelj  beneath  tht 
^^  *®'  atnictiErelegd  memhrane  in  which  thes* 

ttiasDee  are  inclosed,  there  is  a  lajei 
^  I  posed  of  manT  seriea  of  cells,  cylin 

^  '^       ti  *cal  or  pointed  at  one  end,  with  lon^ 

and  narrow  nuclei,  arranged  perpeti 
dtcularlj  to  the  surface  of  the  palp 
like  a  cylinder  of  epitheUum.  Thi 
layer  i^  described  ao  being  from  two  t* 
fo«r  one-hundredths  of  a  line  in  thick 
nes^  The$e,  in  regular  aeriiKi  proceed 
ing  tntemallT,  become  leaa  and  lee 
disdact :  ** but  the  celU»  without  loebj 
tlkeir  radial  arrangeiiieiit,  are  more  iir 
tennixed,  and  patt  fiDaUjr,  by  sliorte 
and  Toondtf  edK  vitboat  an j  ahar 
fine  of  d^anrkatioa,  into  the  Taacnh 
tavw  of  the  palp."  Hia  doecrtptto 
if  the  djstribartaon  of  tbe  Teaaeli  an 
mrtea  tf  the  pdp  is  wnilar  lo  iba 
gmft  Inr  Hr,  Xa«iTtk  and  Mr* 

Tlie  pnl^  imvaaw  to  the  j 
of  tht 


kr  lo  Ik 
in  ni 
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THE    DENTINE. 


Tlie  dentine  {h  Fig.  9)  is  a  very  hard,  dense  substance,  con- 
stirating  tlie  inner  and  larger  portion  of  the  crown  and  nearly 
the  whole  of  the  root  of  the  tooth.  It  cousiats  of  earthy  salts 
ft&d  animal  matter.  The  former  may  be  removed  by  the  action 
of  acida,  leaving  the  latter  entire  :  by  subjecting  to  a  strong  heat, 
animal  portion  may  be  destroyed,  leaving  the  earthy. 


f 


0^ 


r<^ 


JktaflMftt  tbrm  or  tubw ;   t' 


ttitf  root  of  »  bonau  lodaor,  eopiotl  from  Ki'tUlkeil  tf 
1   •pRJ^ea^.  hAirlmi  ibn  ftppeftrsttCA  of  iHe  laruruv  in  Ik>iw; 
.  .M<«ue<'CD«'iit  of  th«»  cemenluiD.  with  iiaoaornu«  cuoftla  elQ«« 
g  CaniUt. 


FlO.   20. 


Dentine  is  harder  than  bone  or  ceraentumi,  but  lesB  dense  than 
acl.  It  is,  apparently,  disposed  in  concentric  layers,  arranged 
inHT within  the  other,  parallel  to  the  surface  of 
thd  tooth^ — the  last  internal  layer  forming  the 
boundary  of  the  pnlp-cavity.  But  in  addition 
to  this  peculiar  structural  arrangement,  it  is, 
•cenrcltng  to  the  microscopic  observations  of 
Purkinj^,  Retzius,  and  Miiller,  composed  of 
minute  tubes  or  hollow  fibres,  radiating  from 
thp  putp-cavity  to  the  periphery  of  the  tooth, 
giring  off,  in  their  course,  numerous  branches, 
MB  «o«n  in  Fig.  19,  ?!<umetimes  terminating  in 
ffm&U  cells  or  corpuscles ;  and  an  amorpfmus  pjo  *^>  Trfta*rerwt«c- 
or  ttruclureless  intertubular  substance.  The  L^:;r;J}X'?c>:»t:>'rbu»^i; 
doctrine  of  the  tubularity  of  dentine  is  also  t*7i!*XowriJ11ok  nuSiri 
tnstaiiied  by  the  sub-sequent  researches  of 
PkiofcMor  Owen,  Mr.  Tomes,  Kolliker  and  several  other  micro- 
seopi4U»    while  on  the  other  hand,  Mr.   Alexander  Nasmyth, 
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equally  distinguished  as  an  odontologist,  has  seemingly  demon- 
strated, by  a  series  of  beautiful  and  highly  interesting  experi- 
ments, that  the  canaliculi  or  tubes  of  these  authors,  are  solid 
fibres  "  composed  of  a  series  of  little  masses,  succeeding  each 
other  in  a  linear  direction,  like  so  many  beads  collected  on  a 
string."     See  Fig.  21. 

•  This  appearance,  however,  which  is  not  always  conspicuous  in 
the  human  dentine,  but  is  more  remarkable  in  that  of  monkeys, 
ought  not  to  mislead  the  observer;  for  the  tubular  character  of 
the  so-called  "dentine  fibres,'*  whether  simple  or  baccated,  may 
be  demonstrated  in  their  microscopic  sections,  which,  when  dry  or 
properly  mounted  in  Canada  Balsam,  exhibit  the  canaliculi  filled 
with  air  as  black  lines ;  or  when  moistened  with  turpentine  or 
thin  balsam  allow  the  fluid  to  be  seen  to  penetrate  int©  the  tubules, 
expel  the  air,  and  render  the  whole  section  extremely  transparent. 
The  tubes  radiate  from  the  pulp-cavity  to  the  outer  surface  of 
the  dentine,  each  tube  making,  in  its  course,  three  principal  or  pri- 
mary curves,  and  presenting,  when  ex- 
Fio-  21.  amined  with  a  high  magnifying  power, 

numerous  secondary  undulations,  which 
are  less  perceptible  at  the  external  ex- 
tremity of  the  tubes  than  at  the  middle, 
and  still  less  in  the  temporary  than  in 
the  permanent  teeth.  The  diameter  of 
the  tubes,  from  their  commencement  to 
the  middle  of  the  outer  third  of  their 
course,  is  estimated  at  l-10,000th  of  an 
«     «,   «.       , .  , ..      .     ij^ch ;  but  from  this  point  their  terminal 

Fig.  21.   The  naolei  of  fibres  of  '  * 

»r«hSwib*Mf  N«lm°S"*''®''      branches  rapidly  diminish  until  they 

become  invisible,  or  are  lost  in  small 
irregular  rounded  cells.  When  examined  under  a  magnifying 
power  of  from  three  to  five  hundred  diameters,  they  are  seen  to 
branch  by  a  dichotomous  division  and  in  their  whole  course  to 
give  off  numerous  lateral  branches.  The  tubes  are  not  mere  ex- 
cavations, but  have  special  parietes ;  the  undulations  in  them  are 
ascribed  to  certain  periodic  movements  in  the  pulp  during  the 
formation  of  the  successive  layers  of  dentine,  and  both  Retzius 
and  Muller  represent  them  as  containing  granular  masses  of  in- 
organic matter.* 

*  MUller's  Physiology. 
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Fig.  22, 
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These  tubes  are  represented  as  piercing  every  part  of  the 

fmce  of  the  pulp  cavity, 

agj  according  to  Pro- 
feasor  Owen,  about  the 
y^Vtf  P^rt  of  an  inch  in 
diameter ;  they  radiate  as  ' 
before  stated,  frora  the  in- 
ner to  the  peripheral  surfuee 

fif     th**     dentine*        **  In     the      r*'*- 22.  TrAunvftime  **?cU<m  of  ileoisnal  c)i»jil»  •»  tbey 

lower  incisive  and  canine  '*''>*  "^"^  t-^itetter .  b,  more  di«por*eii. 
teeth/*  snya  the  lii*t  mentioned  author,  "those  from  the  middle 
of  tlie  SBinmit  of  the  pulp  cavity,  ascend  vertically  to  the  enamel 
covered  surface  of  the  dentine  at  the  summit  of  the  crown ;  the 
lubes  on  each  side  of  these  gradually  incline  outward ;  those 
vliicb  go  to  the  angles  of  the  crown,  forming  an  angle  of  45** 
with  the  middle  vertical  tubes  ;  at  the  i^ides  of  the  crown  the 
tubes  incline  &till  more  outward,  until  in  the  middle  of  the  fang 
thty  become  horizontal,  and  still  lower,  bend  downward.*** 
The  vertical  tubes  are  described  as  being  nearly  straight,  but  as 
ihey  begin  to  incline  downward!,  they  present  two,  and  usually 
three  curves ;  at  the  sides  of  the  crown  and  the  upper  half  of 
the  root  they  have  a  short  concave  bend  toward  the  crown,  then 
&  longt^r  curve  in  the  opposite,  and,  finally,  a  third  curve  in  the 
first  direction,  but  having  a  general  concave  bend  downward. 
The  course  of  the  tubuli  may  be  seen  in  Fig*  9, 

The  secondary  curvatures  of  the  dentinal  fibres,  or  tubes, 
are  very  numerous ;  the  last  mentioned  author  saya,  ''  Two 
himdred  maybe  counted  in  an  extent  of /^  of  an  inch;  the 
curvatures  observed  in  tbese^  both  primary  and  secondary  are 
paralbd."  Professor  Retziu^  describes  certain  striie,  running 
parallel  with  the  pulp  cavity,  '*  like  the  annual  rings  in  the 
trunk  of  a  tree/'  These  circular  lines  are  rarely  seen  in  the 
dentine  of  human  teeth,  though  very  observable  in  some  animals, 
Jly  the  elephant,  and  they  are  somewhat  similar  to  the 
lines  of  Professor  Owen,  proceeding  from  ^'  a  short 
bend^"  occasionally  observed  in  the  tubes,  '^  along  a  line  parallel 
with  the  crown," 
1^  The  dentinal  fibres  of  the  crown,  in  the  teeth  of  the  human 
ct,  give  off  but  few  branches,  until  they  arrive  nearly  at 

•  Oweti't  Odontography* 
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the  outer  surface  of  the  dentine ;  the  ramifications  become  more 
and  more  numerous  towards  the  extremity  of  the  root,  and  here, 
too,  the  terminal  branches  sinastomose  more  frequently  with 
each  other.  In  the  crown  they  pass  a  short  distance  into  the 
enamel,  and  terminate  in  small  cavities  near  the  surface ;  and 
it  is  here,  or  immediately  upon  the  peripheral  surface,  that  den- 
fine  is  most  sensitive.  These  cavities,  called  ^^  enamel  cells"  by 
Professor  C.  Johnston  of  the  Baltimore  Dental  College,*  who 
has  the  merit  of  having  first  pointed  out  their  constancy  and 
probable  function,  are,  doubtless,  in  connection  with  the  nerves 
of  the  pulp,  and  lodge  a  portion  of  neurine. 

The  researches  of  Mr.  Nasmyth  into  the  structure  of  dentine, 
as  already  intimated,  do  not  accord  with  those  of  most  other  micro- 
scopists;  he  found,  when  sections  made  parallel  to  the  fibres 
were  submitted  to  the  action  of  acid  until  the  earthy  salts  were 
all  taken  up,  that  the  animal  residue  consisted  of  solid  fibres, 
presenting  an  irregular  or  baccated  appearance ;  being  composed 
of  numerous  separate  compartments  or  cells,  corresponding  ex- 
actly with  the  reticulations  observed  on  the  surface  of  the  pulp, 
previous  to  the  deposition  of  earthy  salts,  see  Fig.  21.  The 
shape  and  size  of  these  cells,  he  describes  as  varying  in  different 
animals ;  in  the  human  tooth  as  being  oval,  and  as  having  their 
long  axia  corresponding  with  the  course  of  the  fibre,  the  ex- 
tremity of  each  being  in  apposition  with  the  one  adjoining. 

The  intertubular  tissue  constitutes  a  larger  portion  of  the 
dentine  in  the  root  than  in  the  crown  of  the  tooth,  and  is  sup- 
posed, by  Purkinj6,  Retzius,  Miiller,  Kolliker,  and  other  equally 
distinguished  mieroscopists,  to  be  structureless.  Professor 
Owen  and  Mr.  Nasmyth  describe  it  as  cellular.  Mr.  Tomes 
says,  ''  it  is  made  up  of  minute  granules,  closely  united."  Pro- 
fessor Kiillikor,  calls  it  the  matrix  of  the  canals,  or  tubules, 
and  affirms  that  it  is  *' homogeneous,"  "without  cells,  fibres,  or 
other  elements."  The  "  cells"  of  Owen  and  Nasmyth  are  described 
by  Czermdk,  Salter,  and  Kolliker  under  the  appellation  **  den- 
tine globules,"  of  which  the  limits  are  usually  indistinct,  but 
may  be  plainly  defined  by  intervening  spaces  of  dentine  partly 
or  completely  surrounding  them.  The  interglobular  spaces, 
as  Mr.  Salter  has  shown,  are  portions  of  imperfectly  "  calci- 
fied**  dentine;  and  these,   together  with    the  globules,  which 

*  American  Journal  of  Dental  Science,  Jaly,  1857,  p.  348. 
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«e  so  msixiy  centres  of  dentine  **  calcification/'  correspond  to  a 
phiiSts  of  dentinal  development,  and,  in  longitudinal  sections* 
create  in  a  tooth  the  appearance  of  stratification  indicated  by  his 
**eootoar  lines."  They  are  also  described  as  being  frequently 
pierced  by  the  tubuli.  The  smaller  spaces^  from  their  coram u- 
oieation  with  the  tubules,  have  been  regarded  by  some  as 
idiBtical  with  the  Incunm  of  bone.  But  Professor  Kolliker 
that  he  has  rarely  "observed  actual  lacunse  in  normal 
Ic,**  and  when  present  they  were  always  at  the  boundary 
of  the  cement ;  but  ^Mnterglobuhir  spaces  and  dentinal  globules  ** 
ar«  met  with  in  the  interior  of  the  root  and  on  the  walls  of  the 
pulp  cavity,  in  which  latter  place  they  give  rise  to  irregularities 
which  may  be  seen  with  the  naked  eye.  Again,  he  observes, 
*'The  interglobular  spaces  whose  presence  is  normal  in  develop- 
bg  teeth,  contain^  during  life,  not  fluid,  as  might  at  first  be  ex- 
but  a  «oft  substance  resembling  tooth  cartilage  and  pos- 
a  canaliculated  structure,  like  the  dt^ntine  itself.  It  is 
remarkable  that  this  substance  offers  a  greater  resistance  to 
long  maceration  in  hydrochloric  acid  thun  the  matrix  of  the 
Actually  ossified  tootli,  and,  therefore,  like  the  dentinal  canals, 
it  may  be  completely  isolated.  In  sections,  this  inUrglohular 
subataoce  a^ually  tlries  up  in  such  a  manner  that  a  cavity  is 
produced,  into  whieli  air  penetrates.''  It  is  these,  according  to 
tbb  auth»»r^  which  constitute  the  interglobular  spaces,  but  there 
*re  many  teeth  in  which  this  tnterglobular  substance  cannot  be 
detected,  whrre  delicate  arched  outlines  of  dentinal  globules 
may  be  observed, 

Mr.  Tomes  dei^cribes^  under  the  name  of  "intermediate  sub* 
stance,''  a  granular  layer  near  the  surface  of  the  fang,  and  of 
wl "  '  '  iinitin*^  medium  is  the  interglobular  substance  described 
bv  v»-r.     The   interspaces  have  the  appearance  of  celb, 

*' granular  cells,"  and  he  also  states,  that  many  of  the  terminal 
tubeH  communicate  with  these  granular  cells,  as  do  others, 
which  come  from  the  lacunw  of  the  cementum.  The  cells,  ac- 
cording ti»  this  author,  freiiuently  communicate  with  each  other, 
tboagh  tliere  does  not  appear  to  be  any  special  provision  for 
meb  C'  y  '/'''.Hi. 

M(»^  ;  i?sts  regard  dentine,  especially  that  of  human 

teeib,  as  destitute  of  vascular  c&n^l?^  hut  tke  author  has  seen 
Xtn  or  twelve  !(p3cime:ai4  in  which  thei»*  e^istexice  was  so  clearly 
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demonstrated  as  to  leave  no  room  for  doubt.  A  description  and 
drawing  of  one  of  these  he  published  in  the  second  volume  of 
the  American  Journal  of  Dental  Science.  A  similar  one  was 
shown  to  him  by  Dr.  Maynard,  of  Washington  City,  and  he  has 
a  section  of  a  molar  tooth  made  by  Dr.  Blandy,  in  which  several 
vessels  charged  with  red  blood  are  distinctly  seen.  Mr.  Tomes 
says  he  has  seen  eight  or  ten  sections  of  vascular  dentine,  and 
he  has  given  a  drawing  of  one  in  which  the  dentine  and  cementum 
are  both  pierced  by  vascular  canals.  The  occasional  and  ex- 
ceptional appearance  of  vascular  canals  in  human  dentine,  does 
not,  however,  justify  us  in  regarding  that  substance  as  normally 
vascular. 

The  delicate  sensibility  of  dentine,  especially  when  in  a  patho- 
iDgical  condition,  seems  also  to  favor  the  opinion  that  nerve  fila- 
ments are  sent  from  the  pulp  to  every  part  of  this  tissue,  tra- 
versing, no  doubt,  the  tubuli,  which  extend  from  the  central 
chamber  to  the  periphery.  Several  years  ago  Dr.  Maynard 
stated  to  the  author  and  others  that,  in  removing  diseased  dentine 
preparatory  to  filling,  especially  from  the  side  of  a  tooth,  he  found 
that  his  patient  experienced  much  less  pain  when  he  applied  the 
excavator  to  the  part  nearest  the  root  and  cut  towards  the  coro- 
nal extremity,  than  when  excavating  in  the  opposite  direction. 
Convinced  that  dentine  must  be  supplied  with  sensitive  nerve 
fibres,  he  suggested  their  search  to  Professor  C.  Johnston,  whose 
microscopical  discoveries  demonstrated  the  fact  that  nerve  fila- 
ments constitute  an  essential  element  of  dentine. 

The  surface  of  the  dentine  of  the  crown  of  a  tooth,  is,  as 
stated  by  Professor  Owen,  marked  by  numerous  pits,  correspond- 
ing with  projections  of  the  enamel,  and  into  which  these  are 
received. 

Every  100  parts  of  dentine,  according  to  Berzelius,  contains. 

Phosphate  of  lime,         ....         62. 

Fluate  of  lime, 

Carbonate  of  lime, 

Phosphate  of  magnesia, 

Soda  and  muriate  of  soda, 

Gelatin  and  water. 


2. 
6.5 
1. 
1.6 

28. 


:   100 
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MnUr  at 
a  raao. 

luclaoroftli* 

.     67.54 

66.72 

.      7.97 

3.36 

.      2.49 

1.08 

.       1-00 

0.83 

.     20.42 

27.61 

.       0.58 

0.40 

100.00 

100.00 

Phosphate  of  lime,  with  some 

fluorirle  of  cidciuni. 
Carbonate  of  lime^ 
Ph<R!<phate  of  magnesia. 
Salts,    .... 
Caftilnge, 
F:r  .         , 


in ic  substance,     .         ,         .     21.00         28.01         28.70 

litarganic  substance,  .         ,     79.00         71.91)         71.30 

Tbe  relative  proportions,  however,  of  organic  and  inorganic 

matter  are  not  always  the  same.     They  vary  according  to  the 

density  of  the  tooth. 

The  lamina  ted  decomposition  which  occurs  in  caries   of  the 
teeth  is  owing  to  the  concentric  arrangement  of  the  dentine,  or, 
:»rdtng  to  Mr.  Nasniyth,  of  the  cells. 


THB   ENAMEL. 

The  Enamel  (c  Fig.  9)  covers  the  crown,  and  exten<U  to  the 
ek  of  the  tooth,  hut  terminating  more  remotely  from  tlie  gum 
DEI  the  proximal,  than  upon  either  of  the  other  tsurfaces.  It  is 
thr  hardest  of  all  animal  substances,  is  pearly  white,  or  slightly 
tinged  with  yellow,  according  to  the  texture  of  the  tooth.  Like 
the  dentine,  it  varies  in  density,  being  harder  in  some  teeth  than 
others.  It  is  thickest  on  those  parts  of  the  teeth  most  exposed 
to  friction,  as  on  the  eminences  of  the  molars  and  bicui^pids,  and 
thr  cur  f '  *  »'S  of  the  incisors  and  points  of  the  cuspids,  gradu- 
ally diii ....^  to  the  line  of  its  termination.     The  structure  of 

the  enamel,  according  to  Mr.  Nasmyth,  is  fibra-eellular — the 
Sbres  radiating  from  the  dentine  to  the  surface  of  the  tooth — an 
arrangement  which  gives  to  this  outer  investment  immense 
Mrength  imd  the  power  of  sustaining  great  pressure.  It  has 
a  smooth^  glossy  surface,  and  on  the  permanent  teeth,  is  charac* 
trriied  by  delicti te  circular  ridges  and  furrows,  which,  as  stated 
by  CEermdk,  are  never  seen  on  the  temporary  teelh.  It  is  cover- 
ed by  a  delicate  calcified  membrane,  called,  by  Professor  Kblliker, 


r^p 


onuASt 


IF    MASTICATION. 


the  cuticle  af  the  cnamd^  and  by  Huxley,  Nasmyth's  meml 
becauMe  Mr.  Nasmytli  was  the  discoverer  of  it.     He  terms 
^^  pcrifuh'nt  (htttal  capmle^'*  and  eays  it  is  contiauood  with  ll 
structure  covering  the  root.     This  merabrane,  accordiog  to  Pr 
feasor   Kiilliker,  forms,  from   the  great  resistance   it   offers 
chemical  reagents,  a  peculiarly  appropriate  defence  for  the  i 


of  the  tooth. 
Fio.  23. 


cxm 


Fid.  2A. 


iBMitf>MllMy<tif»ia»i.  At 

1«  %  Sit  !■•    ffl^lMl    (IVVlfM^ 


The  enamel  ia  composed  of  prisms  < 
fibres^  for  the  moet  part  of  an  bezagcxn 
or  pentagonal  shape,  arranged  side  t 
side,  with  one  extremity  resting  upon  ti 
dentine,  and  the  other  upon  ^oiwydl 
memiranej  irhicJi,  properly,  oonsdlntes  d 
peri|>lieral  surface  of  the  crown  of  tlie  tooik  Hw  fibres  a 
marked,  aa  saeo  m  Fig.  24.  by  transverse  8tri»»  showing  thifl 
be,  as  is  remarked  by  IWfcsaor  Owen,  •*  aasencialty  ibe  oonM 
of  extremtdy  delicate  nusbranons  tubes,  originaDy  anbdhridi 
into  ninnie  depressed  coniparonenis  or  edia,*'  and  wkiefa,  tl 
antlMr  is  inclined  to  beliere.  constitutes  the  animal  frameirai 
af  IIm  t»«e^  and  probably  tbe  bond  of  nnkn  between  the  fibn 
tilt  sifeHittw,  bowef«r«  of  anch  wnitii^  flMdinm  is  not  man 
wtMj  fteogintiied  by  pbysMogists.  M 

The  |ffisMS  af  the  snuinel  kaiw  a  wavy  conraa,  lite  the  Ji 
tina]  ttraa  af  the  crown  of  the  tooth,  the  cnrvaftvea,  fee  ll 
most  jmiU  Wing  paraUel  to  web  aihar,  and  more  marted  ne( 
the  external  than  the 
tha  ens—I  fihtnaai 

ikMbMBtfTi^  *—■ tlh*  iiBirMM  AeyOa  tkmt,mmi  i 
dwgr  «ffffg»  Mv  tk»  «Mml  nrfMc     W* 
"Atmi  wfl— iJttwsillfd 
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oaier  portion  of  their  substance  is  inevitable,  for  as  tlie  free 
liiiffaee  of  enamel  is  more  extensive  than  tbe  inner  or  dentinal 
•itrface,  and  as  the  prisms  are  everywhere  of  equal  diameter,  the 
prisms  springing  from  the  dentine  cups,  even  if  they  all  reached 
the  coronal  surface,  would  not  suflSce  to  make  the  outer  layer 
complete* 

But  in  addition  to  the  pe-  F^*-  2'*' 

culiar  structural  arrange- 
ment jnst  described,  the 
enamel^  according  to  Mr* 
Kasmyth,  is  cellular.  Each 
cell  he  represents  (Fig,  25)  as 
hnring  a  semicircular  form, 
tlie  conrexity  of  the  semi- 
drcle  looking  upwards  to- 
wards the  free  external  por- 
tion of  the  tooth.  This  ex- 
planation of  a  familiar  ap- 
pearance we  take  to  be  erroneous* 

Thus,  by  the  beautiful  and  peculiar  ^structural  arrangement  of 
ihe  enamel  prismii,  a  capability  of  resisting  mechanical  force  is 
given,  which  a  simply  fibrous  structure  would  be  wholly  inade- 
quate to  aupply. 

The  enamel,  like  the  dentine,  consists  of  organic  and  inorganic 
matter — the  former  being  less  than  the  latter*  Its  chemical 
composition,  according  to  Berzelius,  is, 

Phosphate  of  lime,  .         ,         •         85.3 

Fluate  of  lime. 

Carbonate  of  lime. 

Phosphate  of  mngnesia, 

Soda  and  muriate  of  soda. 

Animal  matter  and  water. 


Fi<^.  25.  Tha  vtmmtl  simsii  toN.  ««ciUua  not  r^iitte 
At  ngUt  Mgt««  w»h  the  conrw  of  Uie  pri^iit*. 
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Von  Bibra  makes  it  to  consist  of 


Phosphate  of  lime,  with 

From  •  moUr  of*  woman 
twentj-lTe  jtut  ottf*. 

some 

From  •  moUr  of 
u  tdnlt  maa. 

fluoride  of  calcium, 

81.63 

89.82 

Carbonate  of  lime»  . 

8.88 

4.37 

Phosphate  of  Magnesia, 

2.55 

1.34 

Salts,      . 

0.97 

0.88 

Cartilage, 

5.97 

3.39 

Fat, 

a  trace 

0.20 

100.00  100.00 

Organic  matters,     .         .         .  5.97  3.59 

Inorganic  matters,  .         .  94*03  96*41 

These  proportions,  as  in  the  case  of  dentine,  are  not  always 

the  same.     They  vary  in  the  enamel  of  the  teeth  of  different 

individuals. 

THE    CEMENTUM. 

The  Cementum^  or  Crusta  Petrosa,  (rf,  Fig.  9,)  covers  the 
root,  commencing  where  the  enamel  terminates,  and  gradually 
increases  in  thickness  to  its  apex.  It  has  also  been  traced  over 
the  enamel,  and  Mr.  Nasmyth  is  of  the  opinion  that  it  always 
invests  the  crowns  of  the  teeth,  but  the  author  has  never  been 
able  to  detect  it  except  upon  the  roots.  If,  therefore,  it  is  formed 
upon  the  crown,  it  is  evidently  soon  worn  off  by  the  friction  of 
mastication.  The  case  mentioned  by  Purkinj^  and  Frankel,  in 
which  they  discovered  it  upon  the  enamel  of  the  teeth  of  an  old 
man,  is  an  exception  to  the  general  rule. 

In  many  animals,  however,  it  covers  the  crowns  of  the  teeth, 
and  sometimes  unites  vertical  plates  of  enamel  and  dentine  into 
a  solid  tooth,  as  in  the  case  of  the  molar  teeth  of  the  elephant. 

Cementum  corresponds  in  structure  with  osseous  tissue,  being 
furnished  with  lacuniB,  and,  when  of  sufficient  thickness,  is  tra- 
versed by  vessels  capable  of  conveying  red  blood.  Mr.  Tomes 
says  he  has  several  specimens  of  healthy  human  teeth,  in  the 
cementum  of  which  vascular  canals  exist ;  and  in  one,  where  two 
canals  enter  from  the  surface,  they  anastomose,  and  give  off  three 
branches. 

The  cementum,  like  dentine,  is  arranged  in  concentric  layers. 
It  is  also  cellular,  according  to  Mr.  Tomes,  the  cells  (lacunse)  being 
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scattered  through  it  "with  some  degree  of  regularity,  generally, 
though  not  always,  following  a  course  as  though  placed  between 
concentric  laminae/'  From  the  cells  tubes  are  given  ofiF  which 
anastomose  with  each  other  and  with  those  from  contiguous  cells. 
"  By  this  arrangement,"  says  the  author  last  named,  "  a  net- 
work of  cells  and  tubes,  permeable  by  fluids,  is  carried  through 
the  whole  mass.''  He  also  states  that  "  the  majority  of  the 
radiating  tubes  pass,  either  toward  the  surface  of  the  tooth,  or, 
when  such  exists,  toward  the  surface  of  a  canal  for  a  blood- 
vessel. Many  branches  also  go  toward  the  dentine,  and  anas- 
tomose with  the  terminal  branches  of  the  dentinal  tubes,  while 
a  few  follow  the  course  of  the  length  of  the  tooth,  anastomosing 
freely  with  tubes  pursuing  a  like  direction.  Frequently,  how- 
ever, a  cell  with  its  tubuli  resembles  a  tuft  of  moss,  the  mass 
of  tubes  taking  the  same  direction,  and  that  toward  a  surface 
upon  which  blood  vessels  pass."  The  cells  of  the  cement  are 
usually  oblong,  as  may  be  seen  in  Fig.  19,  though  sometimes 
they  are  circular  and  occasionally  fusiform.  They  are  as 
variable  in  size  as  in  shape.  The  average  of  their  long  diameter 
is  stated  by  Professor  Owen  to  be  about  jo^yth  of  an  inch. 

The  cementum  is  much  thicker  on  the  permanent  teeth  than  on 
the  temporary,  and  it  is  thicker  on  the  teeth  of  old  persons  than 
on  those  of  young.  In  the  former  case  it  is  often  reflected  into 
the  pulp  cavity  at  the  extremity  of  the  root,  sometimes  com- 
pletely obliterating  it  at  this  point. 

Cementum  is  composed,  according  to  Von  Bibra,  of 

In  man.  In  the  oz. 

Organic  matters,  .         .         29.42         32.24 

Inorganic  matters,        .         .         70.58         67.76 


100.00 

100.00 

In  the  latter  he  found  : 

Phosphate  of  lime 

and  fluoride  of  calcium, 

58.73 

Carbonate  of  lime. 

. 

7.22 

Phosphate  of  magnesia. 

0.99 

Salts, 

. 

. 

0.82 

Cartilage,  . 

. 

31.31 

Fat,  .         .         . 

• 

0.93 

100.00 
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TI1U8  it  Is  seeD,  that  the  eementum  contains  a  larger  propor- 
tion of  organic  matter:^  than  dentine,  and  it  is  endowed 
with  greater  sensibility.  This  circnmatance  will  account  for  the 
fact  that,  when  the  neck  of  a  tuoth  becomes  exposed  by  the 
recession  of  the  gums,  the  slightest  touch  is  often  productive  of 
severe  pain.  The  eementum  is  nece^^i^ary  to  the  preservation  of  the 
connection  between  the  teeth  and  the  general  system,  for  if  the 
dentine  of  the  roots  were  not  covered  by  it,  these  organs  would 
act  as  irritants,  and  nature  would  at  once  make  an  effort  to 
expel  thera  from  tlie  body.  In  this:,  therefore,  as  in  every  thing 
else  connected  with  the  animal  economy,  wisdom  of  design  is 
displayed. 

DESCIITPTION  OF  TEETH  BELONGING  TO  EACH  CLASS. 

Each  tooth,  as  has  already  been  remarked,  has  a  body  or 
crown,  a  neck,  and  a  root  or  ftmg.  In  deseribing  these  several 
parts,  I  shall  begin  with 

THE    INCISOES. 

The  Ineisora  (four  to  eueb  jhw,  Fig.  26,  a  a,  a  a,)  occupy  the 
anterior  central  part  of  each  maxillary  arch.     The  body  of  each 

Fm,  26. 


Fi«.  26,    a  a,  a  a  Vtmt  Tiew  of  th«  Indaori ;  b  b,  b  b  PaUline  or  Ungual  view ;  cc,cc  5id? 
or  Ul«ml  new. 

is  wedge  shape — the  anterior  or  labial  surface  is  convex  and 
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aootli;  the  posterior  or  palatine  is  concave,  and  presents  a 
[tuhercle  near  the  neck;  the  pjihitine  iind  Ijibial  siirr^iee!«  come 
[together,  and  form  a  cutting  edge.  In  n  front  view,  the  edge  is, 
[pefieraily,  the  widest  part;  it  diroini^heif  toward  the  neck,  and 
[cimtinues  nnrrowing  to  the  extremity  of  the  root, 

The  crown  of  an  incisor  hn^  four  surfaces ;  two  approxhnal^  one 

iZ,  and  one  palatine  or  lingual — the  term  palaftne  being  ap- 

[pimd  to  an  tipper,  and  lingual  to  a  lower  incisor.     It  also  has 

[four  aDgles;  namely,  a  ritfht  and  a  hft  lahw-approxhtial^  and  a 

right  and  a  left  pnlato-approxinial^  or  lingua -appj'Qximah 

The  two  large  incisors  which  are  situated  one  on  each  side  of 
the  median  line,  are  termed  the  central ;  the  other  two,  the  lateral 
mcisor*,  or  laterals.  The  crowns  of  the  upper  central  incisors 
ure  about  four  lines  in  breiidthT  and  the  laterals  three.  In  the 
lower  jaw,  the  crowns  of  the  central  ineitiors  are  only  about  two 
lines  and  a  half  in  width,  while  the  laterals  are  usually  a  little 
nider.  But  tlie  width  of  the  rrown.^  of  nil  the  incisors  varies  in 
different  individuals. 

The  length  of  a  superior  central  incisor  is  ui^ually  about  one 
inchj  and  iliat  of  a  lateral  is  half  of  a  line  less.  In  the  lower 
jaw  the  central  incisors  are  only  about  ten  lines  in  length ;  the 
laterals  are  about  one  line  and  a  half  longer. 

The  length  of  the  crown  of  an  incisor  is  exceedingly  variiible. 
That  of  an  upper  central  varies  from  four  and  a  half  to  six  lines; 
iod  ih^Tt  is  the  same  want  of  uniformity  in  this  respect  with  the 
rns  of  all  the  incisors. 
The  roots  are  all  single,  of  a  conical  form,  flattened  laterally, 
and  slightly  furrowed  longitudinally.  The  enamel  u  thicker 
before  than  behind,  and  thinnest  at  the  sides. 

The  function  of  tj^is  class  of  teeth,  as  their  name  imports,  is 
Id  cut  the  food,  and  for  the  performance  of  this  office  they  are 
admirably  fitted  by  their  shape.  As  age  advances,  their  edges 
often  become  blunted ;  but  the  rapidity  with  which  they  are  worn 
ly,  depends  altogether  upon  the  manner  in  which  those  of  the 
er  and  lower  jaw  come  together. 


THB  CUSPIDATI,  Oa   CUSPIDS, 

The  Cwipidmtii  Caninu  or  Cuspids  (I^'g-   27),  are  situated 
,  next  to  iJie  incisors^  two  to  each  jaw,  one  on  either  side.     They 
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somewhat  resemble  the  upper  central  ineisora  with  their  angles 
rounded.     Their  crowns  are  eonieal,  very  convex  externally ;  ■ 
and   their  palatine  surface   more  uneveUj  and  having  a  larger  | 
tuherele  than  the  incisors.     Their  ruuta  are  also  larger,  and  of 
all  the  teeth  the  longest;  like  the  ineisora^  they  are  also  »ingle> 
but   have   a  groove  extending  from  the 
neck  to   the  extremity^  showing   a  step 
towards  the  foraiation  of  two  roots.     A 
cuHpid,  like  an  incisor,  haa  four  surfaces, 
and  four  angles,  designated  by  the  naioea^ 
ah-eady  given. 

The  breadth  of  the  crown  of  an  up" 
per  cos^^id  i^  about  four  llnei*,  that  of  a 
lower  is  about  three  and  a  half;  but  as 
in  the  case  of  the  incisors,  the  width  of 
the  crowns  of  these  teeth  is  variable. 
The  length  of  a  cuspid  is  greater  than 
that  of  any  other  tooth  in  the  den- 
tal series — ^it  being  about  thirteen  lines. 
Tbe  breadth  of  the  neck  of  one  of  these 
teeth  is  about  one-third  greater  in  front 
than  behind^  and  from  before  backwards 
it  measures  about  four  lines. 

The  upper  cuspidn  are  called  eye-teeth ; 
the  lower  are  termed  stomach  teeth. 
These  teeth   are  for  tearing  the  food,  and  in  some  of  tlie 
carnivorous  animals,  where  they  are  very  large,  they  not  only 
rend  but  also  hold  their  prey. 

The  inciBors  and  cuspids  together  are  termed  tbe  oral  teeth. 


Pm.  27.    a  a  From  Tlew 

&ad  liugaal  view ;  c  c  ^ilde 
View. 


THE   BICUSPIDS, 

The  Bicuspiih^  (Fig.  28,)  four  to  each  jaw^  and  two  on  either 
side,  are  next  in  order  to  the  cuspids.  They  are  so  called 
from  their  having  two  distinct  prominences  or  cusps  on  their 
grinding  surfaces.  They  are  also  named  the  small  molar s<  They 
are  thicker  from  their  buccal  to  their  palatine  surface  than  either 
of  the  incisorSj  and  are  flatter  on  their  sides.  Tbe  grinding  sur- 
face of  each  is  surmounted  by  two  conical  tubercles,  separated  by 
a  groove  running  in  the  direction  of  the  alveolar  arch ;  the  outer 
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is  larger  and  more  prominent  than  the  inner.     In  the  lower  jaw 
theM  ttiberelea  are  :suialler  than  in  the  upper,  and  the 
soraetitnes  wholly  wanting. 


inner  is 


Fio-  28. 


WW 

PftUiltM  And  Uogoftl  view  ;  c  c,  c  c  Side  riew. 


A  bicuspid  haa  five 
rarfaces ;  namely,  two 
approjrimaL  one  anterior 
and  one  posterior;  one 
buccal;  one  palatine  or 
Ungual  8urftLce^  as  the 
tooth  may  be  in  the  upper 
or  lower  jaw,  and  one 
grinding  surface.  It  has 
also  four  angles  ;  one  an- 
teriar^  and  one  posterior 
paUUO'Qpproximal^  and 
one  anterior  and  one  pott- 
itriQr  buceo-approrimal 
angle. 

The  »ize  of  these  teeth*  like  that  of  the  incisors  and  cuspids^ 
ifl  rariablo.  Tlie  buccal  surface  of  the  crown  of  a  saporior 
bisettapid  of  ordinary  size  at  its  broadest  part,  is  about  three 
lines  in  breadth,  while  the  anterior  and  posterior  approximal 
tttrfaoes  are  about  four  lines.  The  palatine  is  not  quite  as  wide 
as  the  buccal  surf^ice.  All  the  dianieters  of  the  crown  of  a 
lower  bicai*pid  are  usually  a  little  less  than  those  of  an  upper. 
The  entire  length  of  a  bicuspid  k  ordinarily  about  eleven  lines. 

The  roots  of  the  bicuspids  are,  generally,  simple ;  though  the 
groove  18  deeper  than  in  the  cuspids,  and  not  unfrequently  ter- 
minates in  two  roots,  which  have  each  an  opening  for  the  vessels 
and  nerves  to  enter.  The  inner  root,  however,  is  always  smaller 
than  the  outer.  Two  fanged  bicuspids  are  more  frequently  mot 
with  in  negroes  than  in  whites  ;  and  the  double  fang  is  common^ 
it  not  oonatant,  Ln  the  aboriginal  Australians. 
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THE   MOLARS. 

The  Molars  (Fi^.  29)  occupy  the  posterior  part  of  the  alveolar 

Fio.  29. 


9  ^W^ 


<»        _fl^ 


arch,  iiiid  are  six  in  each  jaw» 
three  on  either  side.  They  ure 
distinguighed  by  their  giTater  I 
size,  the  first  and  geeond  being 
the  largest;  the  grinding  sur- 
faces have  the  enamel  thicker, 
and  are  surmounted  by  four  or 
five  tubercle!?  or  cnspB,  with  m 
many  corres^ponding  depressions, 
arranged  in  ^uch  a  manner  that 
the  tubercles  of  the  upper  jaw 
are  adapted  to  the  depressions 

Fia,  39.  a  a  a,  a  a  a  Oaier  TittW  of  tbe  BID'     ^r  4.1,      1.  «  >v«    «^  1  .*:««  ,.^-^  A 

iftTi;  bbb,hbb lantjr  Tkw ;  e c r, c c c Side   ot  tho  lowcr,  anti  vice  versa.    A 

molar,  like  a  bicuspid,  has  also 
five  surfaces  and  five  angles,  designated  by  the  names  already 
given. 

The  upper  molars  have  three  roots,  sometimes  four,  and  aa 
many  as  five  are  occasifmally  seen  ;  of  these  roots  two  are  situ- 
ated externally,  almost  parallel  with  each  other,  and  perpendicu- 
lar ;  the  thir«l  root  forms  an  acute  angle,  and  looks  toward  the 
roof  of  the  mouth.  The  former  are  called  the  buccal  roots,  and  J 
the  latter  the  palatine.  The  roots  of  the  two  first  superior  mo- 
lars correspond  with  the  floor  of  the  maxillary  sinus,  and  some 
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times  protrude  into  thia  cavity,  their  divergtence  seeuriDg  them 
more  firmly  in  Uit^ir  sockets-  The  lower  molars  have  but  two 
root*,  the  owe  anterior,  the  other  posterior;  they  are  nearly  verti- 
cml»  parnllel  with  each  other  anJ  much  flattened  laterally. 

The  last  tDolar^  called  the  dens  aapientup^  or  wisdom  tooth,  is 
l>oih  shorter  and  giuiilkT  than  the  others,  the  roots  of  the  upper 
wisdom  tooth  are,  occasionally,  united  so  as  to  form  but  one  ; 
wiiile  the  last  molar  of  the  lower  jaw  is  generally  single  and  of  a 
conical  form. 

The  roots  of  the  molar  teetli,  both  of  the  upper  and  lower  jaw^ 
after  diverging,  soraetinies  approach  each  other,  embracing  the 
interremng  bony  partition  in  such  a  manner  as  to  constitute  an 
obstacle  to  their  extraction. 

The  bucco-palatino  diameter  of  the  crown  of  an  upper  molar 
is  usually  a  little  less  than  the  antero-^osterior.  In  the  lower 
j»w»  the  bucco-Ungual  and  antero-posterior  diameters  are  gene- 
rally about  the  same. 

The  crown  of  the  fir^t  molar  h  generally  larger  than  the 
second,  and  the  second  larger  than  the  third  or  wisdom  tooth ; 
and  the  crown  of  the  last  named  tooth  is  always  smaller  in  the. 
Qpper  than  in  the  lower  jaw. 

The  length  of  a  molar  tooth  varies  from  eight  to  twelve  and  a 
half  or  thirteen  lines. 

Tile  molars  and  bicuspids  together  constitute  what  are  termed 
the  buccal  teeth. 

The  tise  of  the  molars,  as  their  name  signifies,  is  to  triturate 
or  grind  the  food  during  mastication,  and  for  this  pui;pose  they 
are  admirably  adapted  by  their  mechanical  arrangement. 


ARTICrLATlON  OF  T![E  TEETH. 


be  manner  in  which  the  teeth  are  confined  in  their  sockets, 
tsby  a  union  called  gmnphoBk^  from  the  resemblance  of  this  kind 
of  articulation  to  the  way  in  which  a  nail  is  received  into  a 
boartl.  Those  teeth  having  but  one  root,  and  those  with  two 
perpendicular  roots  depend  greatly  for  the  strength  of  their 
articulation  on  their  nice  adaptation  to  their  sockets. 

Those  having  three  or  four  roots  have  their  firmness  much  in- 
areaaed  by  their  divergence. 


62 


€F    MABTICATIOl^. 


Fir.  30. 


But  there  are  other  bonds  of  union  ;  bjr  the  periosteum  lining 

the  alveolar  cavities^  and 
investing  the  roots  of  the 
teeth;  also  by  the  blood 
vessels  entering  the  apices 
of  the  roots ;  and  finally, 
by  the  gums,  which  will 
bo  noticed  in  another  place. 


^fsm^ 


DIFFERENCES  BETWEEN 
THE  TEMPOKAKY  AND 
PERMANENT  TEETH. 

The  temporary  and  per- 
rafioent  teeth  fliffer  in 
several  resj)ect.s,  and  on  this  point  I  will  give  Mr.  Bell's  obser- 
vations : 

'^  The  temporary  teeth  are,  generally  speaking,  much  smaller 
than  the  penmiiient;  of  a  less  firm  and  solid  texture,  and  their 
characteristic  forms  and  prominences  much  less  strongly  marked. 
The  incisors  and  cuspids  of  the  lower  jaw  are  of  the  same  general 
form  as  in  the  adult,  though  much  smaller ;  the  edges  are  more 
rounded,  and  they  are  not  much  more  than  half  the  length  of 
the  latter.  The  molars  of  the  child,  on  the  contrary,  are  con- 
siderably larger  than  the  bicuspids  which  succeed  them,  and  re- 
semble very  nearly  the  permanent  molars. 

**  The  roots  of  the  tooth,  in  the  molars  of  the  child,  are  similar 
in  number  to  those  of  the  adult  molars,  but  they  are  flatter  and 
thinner  in  proportion,  more  hollowed  on  their  inner  t^urfaces,  and 
diverge  from  the  neck  at  a  more  abrupt  angle,  forming  a  sort  of 
arch.*' 


RELATIONS  OF  THE  TEETU  OF  THE  UPPER  TO  THOSE  OF  THE 
LOWER  JAW,  WHEN  THE  MOUTH  IS  CLOSED. 

The  crowns  of  the  teeth  of  the  upper  jaw  generally  describe 
a  rather  larger  arch  than  those  of  the  lower.  The  upper  in- 
cisors and  cus^iids  usually  shut  over  and  in  fr(mt  of  the  lower; 
but  sometimes  they  fall  plumb  upon  them,  and  at  other  times, 
though  rarely,  they  come  on  the  inside.     The  external  tubercles 
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cusps  of  the  superior  bicuspids  and  moIarf»,  generBlly  gtrike 
im  the  outride  r>f  those  of  the  corresponding  infi*nar  teeth.  By 
this  beaatiful  adiiptation  of  the  tubereU?s  of  the  teeth  of  one  jaw 
to  the  depressionii  of  those  of  the  other,  every  part  of  the  grind- 
ing surfiice  of  these  organs  is  brought  into  iiDmediate  contact  in 
the  act  of  mastication ;  which  operation  of  the  teeth,  in  conse- 
€|uenoe,  is  rendered  more  perfect  than  it  would  be  if  the  organs 
ettme  together  in  any  other  manner. 

The  inciftoris  and  cuspids  of  the  upper  jaw  are  broader  than 
ihr  corresponding  teeth  in  the  lower;  in  consequence  of  this  dif- 
fereBce  in  the  lateral  diameter  of  the  teeth  of  the  two  jaws,  the 
eentral  incisors  of  the  upper  cover  the  centrals  and  about  half  of 
the  laterals  in  the  lower,  while  the  superior  hiterals  cover  the 
renuuning  half  of  the  inferior  and  thi*  anterior  half  of  the  adjoin- 
ing ctsspidd.  Continuing  this  peculiar  relationships  the  upper 
cnspids  close  over  the  remaining  half  of  the  lower  and  the  an- 
trrtur  half  of  the  first  inferior  bicuspids,  while  the  first  superior 
hienipids  cover  the  remaining  half  of  the  first  inferior  and  the 
nterior  half  of  the  second,  la  like  manner,  the  second  bieus- 
fUh  of  iht*  uppi»r  jaw  close  over  the  posterior  half  of  the  second 

Bd  the  anterior  third  of  the  first  mohirs  in  the  lower.  The  first 
ptrior  molars  cover  the  remaining  two-thirds  of  the  first  in- 
irrior  »nd  the  anterior  third  of  the  second ;  while  the  two-thirds 
of  this  last  and  anterior  third  of  the  lower  dentes  sapientise*  are 
covered  by  the  second  upper  molars.  The  dentes  sapit-ntite  of 
Ibe  superior  maxilla,  being  usually  about  one-third  less  in  their 
Jintero- posterior  diameter,  cover  the  remaining  two-thirds  of  the 
Corresponding  teeth  in  the  lower  jaw.     (Sec  Fig,  30.) 

Thus,  firom  this  arrangement  of  the  teeth,  it  will  be  seen,  that 
irhea  the  mouth  is  closefl,  each  tooth  is  opposed  to  two ;  and 
sence,  in  biting  hard  substances^  and  in  mastication,  by  extend- 
ing ihii*  mutual  aid,  a  power  of  resistance  is  given  to  these  organs 
hich  they  would  not  otherwise  possess.  Moreover,  as  a  late 
inglish  writer,  Mr.  Tomes,  very  justly  observes,  if  one,  or  even 
mo  adjoining  teeth  should  be  lost,  the  corresponding  teeth  in 
le  other  jaw  would,  to  some  extent,  still  act  against  the  con- 
ligiiocM  organs ;  and  thus,  in  mme  degree,  counteract  a  process, 
sc  noticed  by  that  eminent  dentist,  Dr.  L.  Koecker,  which 
tttre  sometimes  sets  up  for  the  expulsion  of  such  teeth  as  have 
»t  their  antagonists. 


m 


ORGANS    OF   MASTICATION. 


The  order  and  time  ia  which  both  temporary  and  permanent 
teeth  appear,  will  he  noticed  in  the  chapters  on  First  and  Second 
Dentition, 

ACTIVE  ORGANS 'OF  MASTICATION. 

The  active  organs  uf  mastication  consist  of  the  nmseles  at- 
tached, principally,  to  the  upper  and  lower  maxillary  bones,  the 
temporals,  malar  hones  and  the  sphenoid  ;  hy  these,  the  Tarioua 
motions  af  mastication  are  effected. 

They  are  the  temporalis,  the  masseter,  pterygoideas  externum, 
and  the  pterygoidens  intern ils. 

The    Temporal  3Imcle  (Fig.  31)  is  seen   on  the  side  of  the 

Fia,  3L 
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of  litwpt  jtktr, 

head  ;  it  has  its  origin  from  the  semicircular  ridge  commenctB 
at  the  external  angular  process  of  the  os-frontis,  and  exteudiiig 
along  this  and  the  parietal  bones — also  from  the  surfaces  below 
this  ridge  formed  by  the  frontal  and  squamous  portion  of  the 
temporal  and  sphenoid  bones ;  likewise  from  the  under  surface 
i>f  the  temporal  aponeurosis*,  a  strong  fascia  covering  this  muscle  ; 
and  its  fibres  are  inserted,  after  they  have  converged  and  passed 
under  the  zygoma,  into  the  coronoid  process  of  the  lower  jow, 
surrounding  it  on  every  side  by  a  den.^e  strong  tendon. 
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The  office  of  this  muscle  is  to  bring  the  two  jaws  together,  as 
in  the  ctJtting  and  rending  of  the  food, 

The  Jtfititifcffer  Mu9ch  (Fig,  32)  ifi   seen  at   the  i?ide  iind  back 


FlO.  32. 
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part  of  the  face  in  front  of  the  tneatu*  externum,  and  lies  directly 
under  the  skin.  It  arises  by  two  portions:  the  one  anterior 
mnil  tendinous^  from  the  superior  maxiUu  where  it  joins  the 
mmlar  bone;  the  other  portion,  mot^tlj  flef^hy,  from  the  inferior 
edge  of  the  malar  bone  and  the  zygumatic  arch  as  far  back  as 
the  glenoid  cavity ;  and  is  inserted,  tendinous  and  flei^hy,  into 
the  extertial  side  of  the  ramus  of  the  jaw  and  its  angle  as  far  up 
Ai  the  coronoid  process. 

Tlie  use  of  this  muscle,  when  botli  portions  act  together^  is  to 
clo«e  the  jaws;  if  the  anterior  acts  alone,  the  jaw  is  brought 
forward,  if  the  posterior,  it  is  drawn  backward. 

Picr^*joi(ieH9  Externu$  {a  and  b  Fig*  33)  arises  from  thu 
outer  surface  of  the  e^cternal  plate  of  the  pterygoid  process  of 
the  sphenoid  boue,  from  the  tiibercisity  of  tlie  superior  maxilla, 
and  from  the  rirlge  on  the  splienoifl  bone  separating  the  zygu- 
oiAtje  from  the  pterygoid  fi>ssa ;  and  is  inserted  into  the  inner 
«!<!  ^  '  neck  of  the  lower  jaw^  and  capsular  ligament  of  the 
an,'  -iK 
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PUtygoidtiiB  Intemus  arises,  tendinous  and  flesby,  from  the 
inner  Burface  of  the  pterygoid  plate,  filU  np  the  greater  part  of 
the  pterygoid  fotisa,  and  is  int^erted,  tendinous  and  fleshy,  into 

FiQ.  33. 


IJ-^ 


Fifl.  S9.  a  4Dd  6  6tip«r)oT  and  inf«rlicir  pnrtW>tiiior  the  pleiyguidiiuft  «jt(«raiu;  f  Pt^rysofdcmt 
llit«niiu;  d  Root  oftygfimmtic  procMK;  t  Coodylo. 
Thtt  ransui  U  cut  rwi^j  to  «bow  the  Intera^l  pler/fold  muicle, 

the  inner  face  of  the  angle  of  the  inferior  maxilla  and  the  rough 
surface  above  the  angle. 

These  two  muscles  are  the  great  agents  in  producing  the 
grinding  motion  of  the  jaws,  and  thit*  they  do  by  acting  alter- 
nately. 

The  external  one  is  triangular,  having  its  base  at  the  ptery- 
goid proees«i  and  running  outwards  and  backwards  to  the  neck 
of  the  condyle.  When  the  pair  act  together,  the  lower  jaw  is 
thrown  forwards.  The  internal  is  strong  and  thick,  placed  on 
the  inside  of  the  ramus  of  the  jaw,  and  running  downwards  and 
backwards  to  the  angle.  When  the  pair  act  together,  the  jjiw 
is  drawn  forward  and  closed. 


CHAPTER    THIRD. 
ORGAxNS  OF  INSALIVATION. 

TUK  Organs  of  Imalhatwn  are  the  salivary  glands,  six  in 
DutDber*  three  on  each  side  of  the  face,  named  the  Parotid, 
SutrniamUary  and  Sullinguah 

These  glands  are  the  prime  organs  in  furnishing  the  salivary 
fluids  to  the  mouth  during  the  process  of  mastication, 

Fto.  34. 
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ie  Parotid  GlanA,  (a  Fig.  34,)  so  called  from  its  situation 
if  the  ear,  is  the  largest  of  the  salivary  glands.  Its  form  is 
tery  irregnlar;  it  fills  the  space  lying  between  the  ramus  of  the 
I  inferior  majLiUa  and  mastoid  procesB  of  the  temporal  bone,  as 
far  back  as,  and  even  behind,  the  styloid  process  of  the  same 
Ume.  Its  extent  of  surface  is  from  the  zygoma  above  to  the 
angle  of  the  lower  jaw  below,  and  from  the  mastoid  process  and 
iiieiita»  cxternns  behind  to  the  musseter  muscle  in  front,  over- 
ttpping  its  posterior  portion. 

This  gland  is  one  of  the  conglomerate  order,  and  consists  of 
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numerous  small  granular  bodies  connected  together  by  cellular 
tissue ;  each  of  which  may  be  considered  a  small  gland  in  minia- 
ture, as  each  is  supplied  with  an  artery,  vein  and  secretory 
duct. 

The  gland  thus  formed,  presents  on  its  external  surface  a  pale, 
flat,  and  somewhat  convex  appearance. 

It  is  covered  by  a  dense,  strong  fascia  extending  from  the 
neck,  and  attached  to  the  meatus  externus  of  the  ear ;  it  sends 
countless  processes  into  every  part  of  the  gland,  separating  its 
lobules  and  conducting  the  vessels  through  its  substance. 

The  use  of  this  gland  is  to  secrete  or  separate  from  the  blood 
the  greater  part  of  the  saliva  furnished  to  the  mouth.  As  the 
parotid  is,  however,  on  the  outside,  and  at  some  little  distance 
from  the  mouth,  it  is  furnished  with  a  duct  to  convey  its  fluid . 
into  this  cavity;  this  duct  is  called  the  duct  of  StenOy  or  the 
parotid  duct.  It  is  formed  of  the  excretory  ducts  of  all  the 
granules  composing  this  gland,  which,  successively  uniting  to- 
gether, at  last  form  one  common  duct. 

The  duct  of  Steno  commences  at  the  anterior  part  of  the 
gland  and  passes  over  the  masseter  muscle,  on  a  line  drawn 
from  the  lobe  of  the  ear  to  the  middle  part  of  the  upper  lip ; 
then  passes  through  a  quantity  of  soft  adipose  matter,  and 
finally,  enters  the  mouth  by  passing  through  the  buccinator 
muscle  and  mucous  membrane  opposite  the  second  molar  of  the 
upper  jaw. 

It  is  a  fact  established  by  experiment,  that  the  two  parotid 
glands  do  not  usually  pour  out  their  secretion  simultaneously, 
but  that  gland  alone  furnishes  its  fluid,  which  is  on  the  side  on 
which  the  bolus  of  food  is  being  ground  by  the  molars. 

The  Submaxillary  {b  Fig.  34)  is  the  next  in  size  of  the  sali- 
vary glands.  It  is  situated  under  and  along  the  inferior  edge 
of  the  body  of  the  lower  jaw,  and  is  separated  from  the  parotid 
simply  by  a  process  of  fascia. 

It  is  of  oval  form,  pale  color,  and,  like  the  parotid,  consists 
in  its  structure  of  small  granulations,  held  together  by  cellular 
tissue ;  and  each  having  a  small  excretory  duct,  which,  succes- 
sively uniting  with  one  another,  finally  form  one  common  duct. 
This,  the  duct  of  Wharton,  passes  above  the  mylo-hyoid  muscle, 
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mnd  mtioiiig  forward  and  inward  enters  the  mouth  below  the 
lip  of  the  tongue  at  a  papilla  seen  on  either  side  of  the  fr^enum 
lingufe« 

The  use  of  this  gland  is  the  same  as  the  parotid,  to  secrete  a 
fluid  eonstituent  of  the  saliva,  and  ita  duct  is  the  route  by  which 
it  is  condueted  into  the  mouth. 

The  Sublingual  Olunda  (c  Fig.  34)  are  the  last  in  order  of  the 
lalirarjr  glaridi^,  and  the  smallest  in  size. 

Thej  are  situated  beneath  the  anterior  and  hiteral  parts  of  the 
tongue,  are  covered  by  the  mueous  membruue,  and  rest  upon 
the  mylo-hyoid  muscle. 

They,  like  the  t%vo  glands  just  described,  consist  of  a  granular 
structure  with  excretory  ducts;  which,  however,  do  not  unite  into 
one  commoa  duct,  but  enter  the  cavity  of  the  mouth  by  many 
ducts,  who^e  openings  are  through  the  mucous  membrane  be- 
tween the  tongue  and  the  inferior  cuspid  and  bicuspid  teeth. 

Their  office  is  the  same  as  the  parotid  and  submaxillury. 

Fig.  35. 
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Th»*  Murou9  Ghndg,  (Fig.  35.)  Besides  the  glands  furnish- 
ing the  saliva*  there  is  another  series  of  much  smaller  size,  called 
the  mucous  glands.  They  are  simply  the  little  crypts,  follicles, 
or  depressions  everywhere  found  in  the  mucous  membrane  of  the 
ith,  and   named,  according  to  their  situation,  the  glandular 

iale»,  glanduUtJ  buccales,  etc.  The  lip.s  cheeks  and  pidate 
are  ali|o  furnished  with  glands,  about  the  size  of  a  small  pea, 
which  present  the  true  salivary  structure. 

The  use  of  these  glands  is  to  furnish  the  mucus  of  the  mouth, 
wKieh  they  pour  into  this  cavity  by  single  orifices,  opening  every 
where  on  its  surface. 


CHAPTER   FOURTH. 
ORGANS  OF  DEGLUTITION. 

The  Organs  of  Deglutition  succeed  next  in  the  physiological 
order,  and  are  the  last  in  the  series  belonging  to  the  mouth  as 
concerned  in  the  primary  stages  of  digestion. 

They  consist  of, 

1.  The  Pharynx, 

2.  The  Soft  Palate,  and 

3.  The  Tongue. 

This  class  of  organs,  as  the  term  implies,  is  concerned  in 
swallowing,  or  conveying  the  food,  after  it  has  undergone  the 
process  of  mastication,  and  become  properly  mixed  with  the 
salivary  fluids,  into  the  oesophagus,  to  be  thence  conducted  into 
the  stomach  for  the  after  stages  of  digestion. 

The  Pharynx  (Fig.  36)  is  a  large  musculo-membranous  bag, 
open  in  front,  and  situated  behind  the  mouth,  the  nares,  and  soft 
palate.  It  is  connected  above  by  a  strong  aponeurosis  to  the 
basilar  process  of  the  occipital  bone,  and  extends  below  as  far  as 
the  fourth  and  fifth  cervical  vertebrae ;  behind,  it  is  attached  to 
the  bodies  of  the  vertebrae,  and,  laterally,  it  is  connected  with 
the  expanded  cornua  of  the  hyoid  bone. 

By  these  several  attachments,  it  forms  a  constant  and  unoccu- 
pied cavity,  in  which  may  be  seen  seven  openings  leading  from 
it,  in  various  directions.  The  two  posterior  nares  are  at  the 
upper  and  nasal  portion ;  on  each  side  of  these,  and  at  the  back 
part  of  the  inferior  spongy  bones  are  the  two  Eustachian  tubes 
leading  to  the  ear.  In  front  and  below  the  velum,  is  the 
opening  into  the  mouth,  and  still  lower  down  the  opening  of  the 
glottis  and  the  commencement  of  the  oesophagus. 

The  Muscles  of  the  Pharynx  are  four  in  number,  namely : 

1.  The  Superior— constrictor  pharyngis  superior. 


2.  The  Mlddle^ — constrictor  pharyngis  medius. 

3.  The  Inferior — constrictor  phuryngis  inferior. 

4.  Stylo  pharyngeus. 
The  constrictors  are  seen  ou  the  posterior  part  of  the  pharynx 

after  removing  the  cervical  vertebroe,  aTid  present  very  much  the 
appearmnce  of  one  continued  sheet  of  mui^cle. 
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Tht  Superior  Constrictor  (10  Fig.  36)  arises  from  the  cunei- 
ft*nii  procesis  of  the  occipital  bone,  from  the  lower  part  of  die  inter- 
Dai  pterygoid  plate  of  the  sphenoid  bone,  from  the  pterygc^ 
maxiUarj  ligament,  and  from  the  posterior  third  of  the  mylo-hyoid 
ridge  of  the  lower  jaw,  near  the  root  of  the  last  molar  tooth.  It 
ii  inaerted  with  its  fellow  into  the  middle  tendinous  line  at  the 
back  (rf*  the  pharynx. 


The  Middle  Constrictor  of  the  pharynx  (9  Fig,  86)  ariaes 
ibe  appendix  and  both  cornua  of  the  oB-hyoides,  and  from 
die  thyro-hyoid  ligament ;  its  fibres  ascend,  run  transversely  and 
(Ifaiceod,  giving  a  triangular  appearance  ;  the  upper  ones  overlap 
thu  Biparior  constrictor,  while  the  lower  are  beneath  the  inferior  ; 
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tlie  1^'liole  pass  back  to  be  inserted  into  the  middle  tendinous 
line  of  the  pharynx. 

The  Inferior  Conitrictar  of  the  pharynx  (8  Fig.  86)  arises 
from  the  side  of  the  thyroid  cartilage  and  its  .inferior  cornu,  and 
from  the  side  of  the  cricoid  cartilage,  and  is  inserted  with  its 
fellow  into  the  middle  line  on  the  back  of  the  pharynx. 

This  is  the  largest  of  the  constrictor  muscles,  and  overlaps  the 
middle  constrictor. 

The  action  of  all  these  muscles  is,  to  compel  the  food  to  take 
the  downward  direction  into  the  oesophagus.  The  pharynx  is 
lined  with  mucous  membrane. 

The  Stylo  Pharyngeus  arises  from  the  root  of  the  styloid  pro- 
cess, and  is  inserted  into  the  side  of  the  pharynx  and  corner  of 
the  08-hyoides  and  thyroid  cartilage.  It  is  a  long  and  narrow 
muscle,  and  passes  to  the  pharynx  between  the  upper  and  middle 
constrictors.  Its  use  is  to  elevate  and  draw  forward  the  pharynx, 
to  receive  the  food  from  the  mouth,  also  to  raise  the  larynx. 

THE  SOFT  PALATE. 

The  Soft  Palate  is  a  movable  curtain,  composed  of  mucous 
membrane,  enclosing  several  muscles.  It  is  situated  at  the  back 
part  of  the  mouth  between  this  cavity  and  the  pharynx,  is  con- 
nected above  to  the  posterior  edge  of  the  hard  palate,  and 
laterally  to  the  side  of  the  tongue  and  pharynx. 

By  this  arrangement,  the  soft  palate  has  the  appearance  of  a 
lunated  or  arched  veil  between  the  cavity  of  the  mouth  and  the 
pharynx. 

In  the  centre  of  this  arch  an  oblong  body  is  suspended,  called 
the  uvula,  which  divides  the  soft  palate  into  lateral  half  arches, 
that  pass  on  either  side  from  the  uvula  to  the  root  of  the  tongue. 

There  is  also  seen  passing  from  the  uvula  on  each  side  to  the 
pharynx,  two  other  arches,  which,  from  being  behind  the  first, 
are  called  the  posterior  arches,  or  pillars. 

Between  the  anterior  and  posterior  pillars,  on  either  side,  is  a 
triangular  interval  containing  the  tonsil  glands. 

The/at<ce«  are  the  straits  or  passage  leading  from  the  mouth 
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,  to  the  plittrynx ;  and  the  space  included  between  the  soft  palate 
r^,  the  half  arches  and  tonsils  on  either  skh,  and  the  root  of 
tongue  keloWy  is  called  tbo  isthmus  of  the  fauces. 
The  muscles  of  the  pahite  are  four  palrs^  and  one  single  one, 
uely : 

1.  The  Levator  Palati. 

2.  The  Tensor  or  Circumflexas  Palati. 

3.  Constrictor  Isthmi-Fancium,  or  Palato-Olossus, 

4.  Palato-Pharyngeus. 

5.  A xygo§- Uvulae  is  the  single  muscle* 

'  The  Levat4>r  Palati  (b  b  Fig.  Fio.  38. 

arises  from  the  point  uf  the 
petrous  portion  of  the  temporal 
bone  and  adjoining  portion  of 
the  Eu.«it(ichian  tube,  de^^cends 
iJAil  is  inserted  into  the  soft 
ite.  Its  use  is  to  raise  the 
pakte* 

The    Ten9(fr^  or    CirflUmfl4!SU«     Pio>  SS  Pciturivr  rttw  of  Uie  nawle  of  tli« 

^  ,  "^  «olt  pmlmie-  A  Hoof  of  tb«  moQlh  or  b«rdpftlftt« ; 

J^m4St$9  arises    from   the    base    of  ^ftL*<TitorpAl»ll;rBMllarportioDof»pbeiiftld 

the   plerTffoid   process   of    the  «'*™'*^*'**  i^'*^'/^^*"''********^  ff^********- 

r        *  c  r  phnrxngQUB^pott^rtor  Wf  Aitih* 

)«phenotd    bone,   and    from    the 

Eoi^tachiati  tube,  desccnd«  in  contact  with  the  internal  pterygoid 
mii»ele  to  the  hamulus,  round  which  it  winds,  and  is  inserted  into 
the  soft  palate  where  it  expands  and  joins  its  fellow.  Its  office 
iti  to  spread  the  palate. 

OonMrietor  iMthmi- Fauci um  occupies  the  anterior  lateral  half 
tfcbes  of  the  palate ;  it  arises  from  the  side  of  the  tongue  near 
its  root)  and  is  inserted  Into  the  velum  near  the  uvula. 

It  draws  the  relum  down  and  closes  the  opening  of  the  fauces* 


P^tthPh^ryngeui  occupies  the  posterior  lateral  half  arches 
of  ihe  palate^  and  extends  from  the  soft  palate  behind,  near  the 
Btmla^  as  itd  origin^  and  is  inserted  into  the  pharynx  between 
the  middle  and  lower  conatrictors  and  into  the  thyroid  cartilage. 

Its  ose  h  to  draw  down  the  velum  and  raise  the  pharynx. 
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Azygo^'  Uvul^  arises  froin  the  posterior  spine  of  the  palate 

toTies  at  the  teriniiiation   of  the  palate  ^iilMre,  runs  along  the 
eentnil  line  of  the  soft  palate,  and  ends  in  the  point  of  the  uvula*   ^ 
It  raises  and  shortened  the  uvula.  H 

It  is  thus  seen  that  the  vjirious  mupcles  of  the  soft  palate  are 
all  concerned,  more  or  less,  in  conducting  the  food  into  the  H 
pharyngeal  cavity*  The  elevators  raise  the  palate,  and  at  the 
game  time  protect  the  posterior  tiares  from  regurgitation  of  the 
food ;  while  the  tensor  puts  it  on  the  stretch,  and  after  having 
paased  the  velum,  the  oonstrietor  Isthuii-faucium  and  palato- 
pharyngeus  draw  the  palate  dnwn»  and  thus  close  the  opening 
into  the  mouth ;  after  which  the  food,  as  already  mentioned,  is 
grasped  by  the  constrictor  muscles  of  the  pharynx,  and  conveyed 
into  the  o&sophagus. 


Flo,  39. 


The  Tomih  are  two  bodies,  each  about  the  size  of  an  almond, 

seen  at  the  root  of  the  tongue  on  its 
sides,  occupying  the  cavity  between 
the  anterior  and  posterior  half  arches. 
They  consist  of  a  group  of  compound 
fullicalar  gliinds,  forming  somewhat 
oval  bodies,  whose  enlargement  con- 
stitutes an  obstacle  to  deglutition, 
and  by  their  locality  near  the  mouths 
of  the  Eustachian  tubes,  frequently 
cause  obstruction  and  deafness. 

THE  Toxr.rE. 

The  Tongue  is  a  very  complicated 
organ,  for  it  consists  of  a  great 
variety  of  parts,  and  performs  a 
great  variety  of  functions :  and 
although  we  have  arranged  it  here 
as  one  of  the  organs  of  deglutition, 
it  is,  besides — a  glandular  organ,  to 
secrete;  a  sentient  organ,  to  feel  and 
taste;  and,  likewise,  an  intellectual 
organ,  to  assist  in  producing  speech. 


Ffo,  3».  A  front  view  of  Ite  upper  atir- 
(kee  of  the  toogue  mud  p«!atiEie  Hrcb  ;  a  a 
Poiit«rtor  IftlPral  tmlf  itrrhw,  coB«*lDiojj 
th«  pftlato-jiihiiryDKfil  mmtclei'  &ad  tb« 
toDffiJt ;  b  Epkglotfl*  enrttlAg*  ;  e  c  Ll«a* 
m«Dt  i.Qd  macoaii  mc^mbrHDe,  extend 4 ng 
froiB  r^Kit  of  innffnt?  Ut  hh*n  of  epigfoiti« 
eftrlll&xn  i  d  Foranieii  en  cum  or  central 
l*(iUi3uljir  p»pni«  :  f  Lpntkular  p»pHI» ;/ 
Finroriii  paHllw:  pConlca)  pApiLtflB,  »c»t' 
fer«l  over  whi>lr  «iirAu;n  of  th*  tongue  ;  k 
Point  of  tAuguff  ;  t'  I  Punflform  p«iriJl«s 
■Mil  utt  bord«iii  of  the  tODgtt«, 
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The  tongue  is  divided  into  apex,  body  and  root ;  the  apex  is 
ibe  anterior  fre^  and  sharp  portion ;  the  root  which  is  thin,  ig 
attached  to  the  os-hyoides  and  is  posterior;  while  the  body, 
which  occupies  the  centre,  is  thick  and  broad ;  it  is  confined  in 
its  situation  by  the  origins  of  its  component  muscles,  and  by 
reflections  of  the  mucous  membrane,  to  be  noticed  hereafter. 

The  upper  surface  is  rough  from  numerous  eminences  called 
the  papillae — which  are  distinguished  into  :  1.  The  Lenticular; 
2.  The  Fungiform ;   3.  The  Conical ;  and,  4.  Filiform  papillae. 

The  Lenticular  are  the  largest  in  size,  situated  at  the  root  of 
the  tongue,  are  nine  or  more  in  number,  and  arranged  after  the 
manner  of  the  letter  V,  with  the  concavity  looking  forwards. 

They  are,  generally,  conical  in  shape^  surrounded  by  a  slight 
annular  elevation,  and  consist  simply  of  mucous  follicles  like 
tilose  of  the  lips,  palate,  etc.  Behind  these  is  observed  a  de- 
pression called  the  foramen  cseeum,  into  which  open  a  group  of 
lingual  glands. 

The  Fungiform  are  next  in  size,  and  more  numerous ;  they 
are  foand  near  the  borders  of  the  tongue,  and  present  a  rounded 
head  supported  on  a  thin  pedicle. 

The  Conical  are  still  more  numerous,  and  are  seen  scattered 
orer  the  whole  surface  of  the  tongue,  reaching  from  the  lenticu- 
Ur  glands  to  the  apex.  Thoy  are  minute  and  tapering,  and 
resembh}  small  cones. 

The  Filiform  papillae  are  the  smallest  of  all,  and  occupy  the 
intcrviils  between  the  others,  and  are  also  found  at  the  apex  of 
the  tongue. 

All  these  papillae,  except  the  lenticular,  from  their  being  so 
freely  supplied  with  mucous  and  blood  vessels,  and  having  a 
peculiar  arrangement,  belong  essentially  to  the  function  of  taste. 

The  great  body  of  the  tongue,  however,  is  muscular  in  its 
«tructurt%  and  its  muscles  are  as  follows:    ^ 

1.  The  Stylo-Glossus. 

2.  UyD>Glo5sus. 
8.  Genio*IIyo-GlossuB. 
4.  Lingualis. 
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These  constitute  the  muscles  proper  of  the  tongue.  But  there 
are  some  others  which  act  more  or  less  indirectly  on  the  tongue 
and  lower  jaw.     They  are 

1.  The  Digaatricus, 

2.  The  Mylo-Hyoidous,  and 
8,  The  Genio-HyoideuB. 


The  St^lo-Olo99U8  arises  from  the  point  of  the  styloid  pro- 
cess and  stylo-maxiltary  ligament.  It  is  inserted  into  the  aide 
of  the  tongue  near  its  root,  its  fibres  running  to  the  tip. 

I  The  Eyo'Gh%mi% — a  thin,  hroad»  quadrilateral  muscle,  han 

its  orufin  from  the  body,  eornu,  and  appendix,  of  the  oa-hyoides, 
and  is  inmrted  into  the  .«tide  of  the  tongue^  forming  the  greater 
part  of  its  bulk. 

Fio.  40. 


iiiilillllfl^ 


?io  40.  tJiterfcl  Tiefr  of  too^utt  tiud  u«  prludi^Hl  oiumIm  :   a  BIh        i     -       ^^  ;  bComnold  pre* 
mnacle;  drS^UoQ  of  lower  jkw  fcl  fl.jmpbjrBtB;  ,^i  Stylald  procMii. 

The  Cfenio-Hyo-GloBBUB  is  a  triangular  muscle,  situated  on 
the  inside  of  the  last,  and  having  ita  origin  from  the  upper  tu-  ■ 
bercle  on  the  posterior  symphysis  of  the  lower  jaw,  and  its  m- 
8eHion  into  the  body  of  the  os-hyoidea  and  the  whole  length  of 
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i  tongue  from  it8  base  to  its  apex«     The  fibres  of  this  muscle 
^  fndtsie  in  Tarious  directious  through  the  tongue. 

The  LingualU  has  its  origin  on  the  under  8urfiice  of  the 
Lie,  extending  from  its  base   and  the  hyoid  bone  to  the 
fix,  and  go  intermingliDg  with  the  other  muscles  as  to  be  con- 
sidered rather  a  part  of  them  than  a  distinct  muscle. 

The  JHgastricrxMy  a8  its  name  implies,  consists  of  two  bellies 
united  in  the  middle  by  a  tendon  which  passes  through  the  in* 
sertioQ  of  the  sty lo-hyoid  mu»clo,  and  is  attached  to  the  hyoid 
bone.  Of  the  two  bellies,  one  is  posterior,  and  occupies  the 
foRsa  at  the  end  of  the  mastoid  process  of  the  temporal  bone ; 
the  other  is  anterior,  and  extends  from  the  os-hyoides  to  the 
base  of  the  lower  jaw  by  the  side  of  the  symphysis. 

The  Myh}*HyoideuH  forms  the  floor  of  the  mouth  and  is  a 
broad  plane  of  muscular  fibres,  having  its  origin  from  the  myloid 
ridge  on  the  posterior  surface  of  the  inferior  maxilla,  and  ita 
m$triwn  into  the  body  of  the  os-hyoides. 

The  Qmio-HytHdeu^  is  a  short,  round  muscle  beneath  the  last, 
and  has  its  origin  from  the  lower  tubercle  on  the  back  of  the 
symphysis  of  the  lower  jaw,  and  inBertimi  into  the  body  of  the 
os-hyoides. 

All  these  muscles,  by  their  separate  or  combined  action,  have 
the  power  of  throwing  the  tongue  into  every  possible  variety  of 
position  and  motion  concerned  in  the  functions  of  deglutition, 
ioetion  and  speech,  ITiey  can  elevate,  depress  or  turn  the 
tOfignt^  to  either  side;  they  can  protrude  it  from  the  mouth  or 
draw  it  back  to  the  pharynx ;  make  its  upper  surface  or  dorsum 
either  eimvex  or  concave ;  and,  finally,  can  turn  the  tip,  as  is 
well  known,  either  upward,  downward,  backward  or  laterally. 


THE  MUCOUS  MEMBRANE  LINING  THE  MOUTn. 

The  whole  interior  cavity  of  the  mouth,  palate,  pharynx  and 
lipt)  is  covered  by  mucous  membrane,  forming  folds  or  dupli- 
caiiirefl  at  different  points,  called  fraena  or  bridles.  Beginning 
at  the  margin  of  the  lower  lip,  this  membrane  can  be  traced 
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lining  its  posterior  surface,  and  from  thence  reflected  on  the 
anterior  face  of  the  lower  jaw,  where  it  forms  a  fold  opposite 
the  symphysis  of  the  chin — the  fr»num  of  the  lower  lip ;  it  is 
now  traced  to  the  alveolar  ridge,  covering  it  in  front,  and  passing 
over  its  posterior  surface,  where  it  enters  the  mouth.  Here  it  is 
reflected  from  the  posterior  symphysis  of  the  lower  jaw  to  the 
under  surface  of  the  tongue,  where  it  forms  a  fold  or  bridle 
called  the  frsenum  linguse.  It  now  spreads  over  the  tongue, 
covering  its  dorsum  and  sides  to  the  root,  from  whence  it  is  re- 
flected to  the  epiglottis,  forming  another  fold ;  from  this  point 
it  can  be  followed,  entering  the  glottis  and  lining  the  larynx, 
trachea,  etc. 

In  the  same  way  commencing  at  the  upper  lip,  it  is  reflected 
to  the  upper  jaw,  and  at  the  upper  central  incisors  forming  a 
fold,  the fraenum  of  the  upper  lip;  from  this  it  passes  over  the 
alveolar  ridge  to  the  roof  of  the  mouth,  which  it  completely 
covers,  and  extends  as  far  back  as  the  posterior  edge  of  the 
palate  bones ;  from  this  it  is  reflected  downwards  over  the  soft 
palate ;  or,  more  strictly  speaking,  the  soft  palate  is  formed  by 
the  duplicature  of  this  membrane  at  this  point,  between  the 
folds  of  which  are  placed  the  muscles  of  the  palate  already 
described. 

From  the  palate  it  is  traced  upward  and  continuous  with  the 
membrane  lining  the  nares,  and  downward  with  the  same  lining 
the  pharynx,  oesophagus,  stomach  and  intestinal  canal. 

The  mucous  membrane,  after  entering  the  nostrils  and  lining 
the  roof,  floor,  septum  nasi  and  turbinated  bones,  enters  the 
maxillary  sinus  between  the  middle  and  lower  spongy  bones,  and 
lines  the  whole  of  this  great  and  important  cavity  of  the  superior 
maxilla. 

Many  mucous  glands  or  follicles,  already  enumerated,  are 
scattered  over  the  whole  of  this  membrane,  and  furnish  the 
mouth  with  its  mucus. 

As  this  membrane  passes  over  the  superior  surface  of  the 
alveolar  ridge  of  both  jaws,  its  texture  becomes  changed,  and 
receives  the  name  of  gums. 
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THB  QUMS. 
B  guitis  are  composfied  of  thick,  dense,  mucous  membrane, 
ftdhfriiKg  lo  the  periosteum  of  the  alveolar  processes,  and  closely 
t^nrrounding  the  necks  of  the  teeth,  where  they  are  reflected 
I  upou  themselves,  forming  a  free  border  or  margin,  presenting  a 
I  icnlloped  or  fes^tooned  appearance*  The  longest  portions  are 
mmatcd  in  the  interdental  spaces  between  the  teeth.  The  re- 
flc^cttfd  portioQ  nnites  with  the  periosteum  of  the  roots  at  the 
necks  of  the  teeth,  and  becomes  continuous  with  it.  The  tex- 
tarv  of  the  gums  differs  materially  from  that  of  the  membrane 
with  which  they  are  covered*  Externally,  it  is  very  similar  to 
this  membrane*  but  internally,  it  is  fibro-cartilaginous.  The 
gums,  when  in  a  healthy  state^  vary  in  thickness  from  one-third 
to  three-fourths  of  a  line, 

Tlie  gums  are  remarkable  for  their  insensibility  and  hardnesi^ 
in  the  healthy  state,  but  exhibit  great  tenderness  upon  the 
t^ligbtt^t  injury,  when  tliseaaed. 

In  the  infant  state  of  the  gums,  the  central  line  of  each  dental 
arch  presents  a  white,  firm,  cartilaginous  ridge,  which  gradually 
beeomes  thinner  as  the  teeth  advance ;  and  in  old  age,  after  the 
teeth  drop  out,  the  gums  again  resume  somewhat  their  former 
tn&Dtilo  condition,  showing  '*  second-childhood/' 

The  gams  being  endowed  with  a  high  degree  of  vascularity, 
bdicate  very  correctly,  as  the  author  has  stated  in  another  part 
of  the  work,  the  state  of  the  constitutional  health. 


THE    ALVKOLO-DENTAL    PEKIOSTEOM. 

ThiB  membrane  may  be  properly  noticed  here,  as  it  is  uoii- 
iidered  by  dome  a^^  continuous  with  the  gums*  It  lines  the 
cavitie$f  or  sockets  of  the  teeth,  covers  the  roots  of  each, 
ched  to  the  gums  at  the  necks,  and  to  the  blood-vessels 
and  nervei*  where  they  enter  the  roots  of  the  teeth  at  their 
apices ;  and,  further,  Mr.  Thomas  Bell  believes  it  passes  into  the 
of  the  teeth,  forming  their  lining  membrane,  and  is  con- 
itb,  or  the  same  as  that  of  the  pulp. 
The  original  sac  has  been  stated  in  another  place  to  consist  of 
two  membraoes,  an  outer  and  an  inner ;  these  are  attached  to 
the  gams,  and  when  the  teeth  come  through  thet^e  membranes 
and   the  gums,  the  sac  remaining  behind,  especially  its   outer 
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coat,  is  supposed  by  some  to  constitute  the  alveolo-dentul  perios- 
teum, and  to  be  continuous  with  the  gums — while,  on  the  other 
hand,  Mr.  Bell  believes  both  membranes  of  the  sac  to  be  wholly 
absorbed;  and  that  the  true  alveolo-dental  periosteum  is  the 
same  as  the  periosteum  covering  the  upper  and  lower  maxillary 
bones,  continuing  into  the  alveolar  cavities,  lining  their  parietes, 
and  thence  being  reflected  on  the  roots  of  the  teeth. 

It  matters  little  whether  this  membrane  be  a  continuation  of 
the  gums,  the  remains  of  the  pulp  sac,  or  the  extension  of  the 
periosteum  of  the  maxillary  bones  into  the  alveolar  cavities, 
since  the  great  practical  truth  still  remains,  that  there  is  a  mem- 
brane lining  the  alveolar  cavities  and  investing  the  roots  of  the 
teeth,  and  that  this  membrane  is  fibrous,  and  constitutes  the  bond 
of  union  between  the  alveolar  cavities  and  the  roots  of  the  teeth. 

The  Dental  Ligament^  so  recently  discovered  by  a  dentist, 
formerly  of  Virginia,  but  now  of  Philadelphia,  as  attached  to 
the  necks  of  the  teeth,  and  whose  opinion,  I  am  sorry  to  add, 
has  the  support  of  Dr.  Goddard,  bears  no  more  resemblance  to 
true  ligament  than  the  nails  do  to  bone.  It  consists  of  the  fibres 
that  unite  the  alveolar  to  the  dental  periosteum,  and  which,  ac- 
cording to  the  last-named  gentleman,  "  are  very  numerous  just 
at  the  margin  of  the  alveolus ;"  but  it  can  lay  no  reasonable 
claim  to  the  title  of  ligament. 
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divides  on  a  level  with  the  top  of  the  thyroid  cartilage  into  its 
two  great  branches — the  external  and  internal  carotid  arteries. 

The  Internal  Carotid  Artery  has  a  tortaous  course,  is  first  to 
the  outside  and  behind  the  external  carotid ;  then  ascends  in 
front  of  the  vertebral  column  by  the  side  of  the  pharynx  and 
behind  the  digastric  and  styloid  muscles  to  the  carotid  foramen 
in  the  petrous  portion  of  the  temporal  bone — thence  it  tra- 
verses the  canal  in  this  bone  and  enters  the  brain,  supplying  it 
with  the  most  of  its  vessels,  not  giving  any  to  the  mouth. 

The  External  Carotid  {a  a  Fig.  41)  extends  from  the  top*  of 
the  larynx  to  the  neck  of  the  condyle  of  the  lower  jaw ;  at  first 
anterior  and  on  the  inside  of  the  internal  carotid,  it  soon  gets 
to  the  outside,  then  passes  under  the  digastric  and  stylo-hyoid 
muscles  and  lingual  nerve,  becomes  imbedded  in  the  parotid 
gland,  and  terminates  between  the  neck  of  the  inferior  maxilla 
and  the  auditory  meatus  in  the  temporal  and  internal  maxillary 
arteries. 

The  branches  of  this  artery  supply  all  the  organs  belonging 
to  the  four  primary  stages  of  digestion,  namely,  those  of  Pre- 
hension,  Mastication^  Insalivation^  and  Deglutition. 

ARTERIES  OF  THE  ORGANS  OF  PREHENSION. 

These  belong,  principally^  to  the  lips,  and  come  chiefly  from 
the  facial  artery. 

The  Facial  Artery  is  the  third  branch  of  the  external  carotid. 
It  ascends  to  the  submaxillary  gland,  behind  which  it  passes  on 
the  body  of  the  lower  jaw — thence  it  goes  in  front  of  the  mas- 
seter  muscle  to  the  angles  of  the  mouth,  and,  finally,  terminates 
at  the  side  of  the  nose  by  anastomosing  with  the  ophthalmic 
arteries. 

In  its  course  it  gives  off  the  submental,  inferior  labial,  superior 
and  inferior  coronary  arteries,  which  mainly  supply  the  elevators, 
depressors,  and  circular  muscles  of  the  mouth — those  agents 
concerned  in  the  first  steps  of  digestion,  the  prehension  of  the 
food. 
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Tliese  are  derived  from  the  internal  maxillary  and  the  tern- 
poral — the  two  terminating  branches  of  the  external  curottd* 

The  Internal  Maxillary  Artery  commences  in  the  substance 
of  the  pmrotid  gland ;  then  goes  horizontally  behind  the  neck  of 
the  condyle 'of  the  lower  jaw  to  the  pterygoid  muscles,  between 
which  it  passes,  and  then  proceeds  forward  to  the  tuberosity  of 
the  superior  maxillary  bone  i  from  thence  it  takes  a  vertical 
direction  upward  betwr?en  the  temporal  and  external  pterygoid 
muicle«  to  the  zygomatic  fos8a,  where  it  again  becomes  hori- 
BOBtal,  and,  finally,  ends  in  the  spheno-maxillary  fossit  by 
dividing  into  ^several  branches. 

Tho«e  branches  of  the  internal  maxillary  supplying  the  passive 
organs  of  mastication,  or  the  superior  and  inferior  maxillary 

,    bonea,  and  the  t«eth^  are, 

I  1.  Inferior  Maxillary  or  Dental  Artery, 

I  2«  The  Alveolar  or  Superior  Dental, 

^^        8.   The  Infra-Orbitul, 

^^B        4.  The  Superior  Palatine,  and 

^^P       5.  The  8pheuo-Palatine. 

B  The  Infertar  Dental  Artery  enters  the  inferior  dental  foramen 
of  the  lower  jaw,  passes  along  the  dental  canal  beneath  the  roots 
of  the  teeth ;  sending  up,  in  iti?  course,  a  twig  through  the  aper- 
ture of  each  to  the  pulp.n  of  the  teeth,  and,  finally,  escapes  at  the 
taental  foramen  on  the  chin ;  a  branch  of  it,  however,  continues 
forward  to  supply  the  incisors. 

The  Superior  Dental  Artery  winds  around  the  maxillary 
tuberosity  from  behind  forward,  sending  off  twigs  through  the 
pg*tter!or  dental  canals  which  supply  the  molars  and  the 
mixiUary  fiinua ;  while  the  main  branch  is  continued  forward, 
fumiriitiig  the  gums. 

Tke  Jnfra-Orbital  Artery  enters  the  infra-orbital  canaK  tra- 
rer^c*  iu  whole  extent,  and  comes  out  at  the  foramen  of  the 
fame  name,  upon  the  face  ;  just  before  it  emerges  it  sends  through 
the  aoterjur  dental  canal  a  twig  for  the  incisors  and  cuspids. 


84  BLOOD-VESSELS   OF  THE    MOUTH. 

The  Superior  Palatine  descends  behind  the  superior  maxil- 
lary bone,  passes  through  the  posterior  palatine  canal  to  the 
roof  of  the  mouth,  and  supplies  the  palate,  gums,  and  velum 
pendulum  palati.  It  also  sends  off  a  small  branch  through  the 
foramen  incisivum  to  the  nose. 

The  Sphen<hPalatinej  entering  the  back  part  of  the  nose 
through  the  spheno-palatine  foramen,  is  distributed  upon  the 
pituitary  membrane. 

The  arteries  supplying  the  active  organs  of  maitieation — the 
temporal,  masseter,  and  pterygoid  muscles — are : 

The  temporal,  anterior  and  posterior  deep ;  the  pterygoid  and 
masseteric  branches  of  the  internal  maxillary  artery ;  while  the 
temporal  artery y  which  is  the  other  terminating  branch  of  the 
external  carotid,  gives  off  the  middle  temporal  artery  to  the 
temporal  muscle,  and  a  branch,  the  transverse  artery,  to  the 
masseter. 

The  Temporal  Artery  begins  in  the  substance  of  the  parotid 
gland  at  the  neck  of  the  condyle  of  the  lower  jaw,  mounts  over 
the  zygoma  in  front  of  the  meatus,  and  ascends  about  an  inch 
or  more,  when  it  divides  into  anterior  and  posterior  branches. 


ARTERIES    SUPPLYING    THE    PARTS    CONCERNED    IN 
SALIVATION. 

These  belong  to  the  salivary  glands.  The  parotid  gland  is 
supplied  by  the  posterior  auricular,  a  branch  of  the  external 
carotid,  and  by  the  transverse  artery  of  the  temporal.  The 
submaxillary  gland  is  supplied  by  the  facial,  and  the  sublingual 
by  a  branch  of  the  lingual  artery. 

ARTERIES  BELONGING  TO  THE  ORGANS  OF  DEGLUTITION. 

The  pharynx,  soft  palate,  and  tongue,  are  the  organs  supplied 
by  these  arteries. 

The  Arteries  of  the  Pharynx  are  the  superior  and  inferior 
pharyngeal  and  inferior  palatine. 
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The  superior  pharyngeal  is  a  branch  of  the  internal  maxillary, 
mnd  is  spent  upon  the  upper  part  of  the  pharynx,  and  sends  a 
braticb  through  the  pterygo-palatine  foramen  to  supply  the  arch 
of  the  palate  and  contiguous  parts.  The  inferior  is  a  branch  of 
the  external  carotid,  and  in  its  course  upwards  towards  the  basis 
of  iht?  cranitim*  it  sends  several  branches  to  the  pharynx  and 
contiguous  deep-seated  parts.  The  inferior  palatine  is  given  off 
hj  the  faeial. 

iThe  Arteries  of  the  Soft  Palate  are, 

iie  superior  palatine,  inferior  palatine,  and  inferior  pharyn* 
geal  branches. 

The  Superiifr  Palatine  is  derived  from  the  internal  maxillary 
behind  the  orbit  in  the  pterygo-maxillary  fossa ;  descends  through 
the  posterior  palatine  canal,  comes  out  on  the  back  part  of  the  roof 
of  the  palate  through  a  foramen  of  the  same  name,  sind  proceeds 
bward  and  forward,  supplying  the  soft  palate  and  the  mucous 
meinbrane. 

I  The  Inferior  Palatine  is  a  branch  of  the  facial,  and  passes  up 
I  between  the  stjlo-glossus  and  stylo-pharyngeus  muscles  to  the 
I  tonsil  and  soft  palate.  It  also  anastomoses  with  the  superior 
H  palatine  branch  of  the  internal  maxillary  artery.  The  inferior 
^^nhttryngeal  is  a  branch  of  the  external  carotid. 

^^BThe  Arterieg  of  the  Tongue  are  the  Ling  a  aL  These  arteries, 
^^^  either  side^  arise  from  the  external  carotid,  run  forward 
mboTe  and  parallel  with  the  os-hyoides ;  then  ascend  to  the  under 
sttrfaoc  of  the  tongue  as  far  as  the  tip,  under  the  name  of  the 
ries*  They  give  off  numerous  branches  in  their  course, 
:t^  every  part  f»f  the  tongue* 

The  mucous  membrane  of  the  mouth  is  principally  pupplied  by 
the  anterior  and  poj^terior  palatine,  and  the  facial  arteries;  the 
gums  receive  the  alveolar  and  submental  branches. 


,  The  Branrhei  of  thf'  External  Carotid  artery  as  they  arise  in 
inerical  ord«i'r,  .-ne  as  follows  ; 
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Origin,  behind  the  neck 
of  the  Condyle. 

Origin,  between  Ptel'y- 
goid  Muscles. 

Origin,  Zygomatic 
fossa. 


Origin,  Sphcno-Maxil- 
lary  fossa. 


1.  The  Superior  Thyroid. 

2.  The  Lingual. 

3.  The  Facial. 

4.  The  Inferior  Pharyngeal. 

5.  Occipital. 

6.  Posterior  Auricular. 

7.  Temporal. 

8.  Internal  Maxillary. 

The  internal  maxillary,  being  the  great  artery  of  the  mouth, 
gives  off  branches  in  the  following  order : 

1.  Tympanic  Branch, 

2.  Inferior  Dental, 

3.  Greater  Meningeal, 

4.  Lesser  Meningeal. 

5.  Posterior  Deep  Temporal  Artery, 

6.  Masseteric, 

7.  Pterygoid  Arteries. 

8.  Buccal  Artery, 

9.  Anterior  Deep  Temporal, 

10.  Alveolar  or  Superior  Dental, 

11.  Inferior  Orbital. 

12.  Pterygoid  or  Vidian, 

13.  Superior  Pharyngeal, 

14.  Superior  Palatine, 

15.  Spheno-Palatine  Artery. 


THE  VEINS. 

The  veins  correspond  so  nearly,  both  in  name  and  course  with 
the  arteries,  that  a  description  of  them  would  be  only  a  repeti- 
tion of  what  has  been  said ;  suffice  it,  therefore,  to  observe,  that 
there  are  two  companion  veins  with  every  considerable  artery, 
and  that  the  venous  branches  are  mostly  collected  at  the  angle 
of  the  jaw  into  a  common  trunk  called  the  external  jugular  vein, 
which  passes  down  the  neck  in  the  course  of  the  fibres  of  the 
platysma  muscle,  and  terminates  in  the  subclavian  vein  at  the 
posterior  edge  of  the  sterno-mastoid  muscle. 

The  office  of  the  veins  is  to  return  the  blood  to  the  heart. 
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This  nerve  will  also  be  found  to  be  a  compound  nenre,  having 
motor  filaments  as  well  as  sensitive,  and  thereby  giving  motion 
as  well  as  sensation. 

It  is  first  seen  at  the  side  of  the  pons  Varolii  near  its  junction 
with  the  crura-cerebelli — but  its  origin  is  much  deeper  and  fur- 
ther back.  It  arises  by  two  unequal  roots,  one  of  which  may  be 
traced  through  the  pons  Varolii  into  the  restiform  body  and  the 
floor  of  the  fourth  ventricle ; — the  smaller,  or  motor  root,  is  lost 
in  the  medulla  oblongata.  From  its  origins  this  nerve  has  been 
called  a  cranial-spinal  nerve. 

These  two  fasciculi,  the  one  anterior  and  the  other  posterior, 
constitute  the  fifth  nerve,  which  consists  of  eighty  or  one  hun- 
dred filaments  that  pass  forward  and  outward,  in  a  canal  formed 
of  dura  mater,  to  a  depression  on  the  anterior  surface  of  the  pet- 
rous bone. 

At  this  point  it  spreads  into  a  ganglion,  called  the  Casserian 
ganglion,  on  the  under  surface  of  which  is  seen  the  anterior 
root ;  but  it  has  no  intimate  connection  with  the  ganglion,  and 
can  be  traced  on,  as  will  be  presently  shown,  to  the  inferior 
maxillary  nerve. 

From  the  ganglion  of  Casserius  proceed  three  primary  branches, 
namely : 

1.  The  Ophthalmic :  the 

2.  Superior  Maxillary :  and  the 

3.  Inferior  Maxillary  Nerves. 

The  Ophthalmic  Nerve  is  a  short  trunk  that  enters  the  orbit 
through  the  foramen  lacerum  superius,  and  divides  into  three 
principal  branches, 

1.  The  Frontal, 

2.  The  Lachrymal,  and 

3.  The  Nasal. 

The  Frontal  passes  along  the  roof  of  the  orbit  to  the  supra- 
orbital foramen,  through  which  it  passes,  and  is  then  called  the 
supra-orbital  nerve,  and  is  spent  on  the  muscles  and  integuments 
of  the  forehead.     It  gives  oflf  several  branches  in  its  course. 

The  Lachrymal^  as  the  term  implies,  goes  to  the  lachrymal 
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glands  taking  the  outward  direction,  and  sending  branches  in  its 
COttrse  to  the  upper  eyelid,  conjunctiva  and  other  parte, 

Tlie  A^ainl  takes  its  direction  along  the  inner  side  of  the  orbit 
to  the  anterior  ethmoidal  foramen,  through  which  it  passes  into 
the  cranium^  on  the  upper  surface  of  the  cribriform  phite  of  the 
ethtnoidal  bone ;  descends  by  the  side  of  the  crista-galli  through 
a  6]it-ltke  opening  into  the  nose,  and  there  terminates  by  fila- 
iDeiit8  which  are  spent  upon  the  septum,  mucous  membranCj 
anterior  narea,  etc.  It  sends  oflf  several  branches  in  its  course ; 
one  in  particular  to  the  lenticular  ganglion  at  the  bottom  of  the 
eye,  others  to  the  caruncula  lachrymal  is,  lachrymal  sac,  conjunc- 
tiva, etc.;  but  as  these  do  not  belong  to  the  mouth  and  dental 
apparatus,  we  will  pass  to  the  second  great  division  of  the  fiftk 

THE  SUPERIOR  MAXILLARY  NERVE. 

This  nerve  proceeds  from  the  middle  of  the  Caaserian  gan- 
l^oii,  passes  through  the  foramen  rotunduiu  of  the  sphenoid 

ic,  into  the  pterygo-majcillary  fossa;  here  it  enters  the  canal 

the  floor  of  the  orbit — the  infra-orbita!  canal,  traverses  its 
whole  ejctent,  and  emerges  on  the  face  at  the  infra-orbital  fora- 
men,  where  it  terminates  in  numerous  filaments  in  the  muscles 
and  integuments  of  the  upper  lip  and  cheek. 

The  superior  maxilkry  nerve  supplies  the  upper  jaw,  and 
gives  off  miiny  important  branches,  which  are  as  follows: 
(In  the  pterygo- maxillary  fossa  two  branches  descend  to  a 
■mall  reddish  body  called  the  ganglion  of  Meckel,  or  the  spheno- 
palatine gaitglion,  situated  on  the  outer  side  of  the  nasal  or 
vertical  plate  of  the  palate  bonei    ] 

From  this  ganglion  proceed  three  sets  of  branches: 

1.  Inferior,  Descending,  or  Palatine  Nerves, 

2.  Nasal^  or  8pheno-palatine. 
8.  Posterior,  Pterygoid,  or  Vidian. 

ba  Palatine  NervcB  descend  through  the  posterior  palatine 
canal,  oome  out  at  the  posterior  palatine  foramen  along  with  an 
wHerj  of  the  same  name,  and  supply  with  filiiments  the  soft 
palate,  uvula,  tonsils,  the  roof  of  the  mouth,  and  the  inner 
ilreoU  and  gums. 
7 


90  MBRVB8  OF  THE  MOUTH. 

Tho  Na$al  Nerven  enter  the  nose  through  the  spheno-palat 
foramen,  and  divide  into  several  filaments  which  enter  the  mno 
membrane  covering  the  upper  and  lower  turbinated  bones  t 
vomer ;  one  long  branch  can  be  traced  along  the  septum  nasi 
far  as  the  foramen  incisivum,  where  it  meets  the  anterior  palat 
branches  in  a  ganglion  called  the  naso-palatine. 

*  The  Vidian^  or  Pterygoid^  passes  backward  from  the  gangl 
of  Meckel  through  the  pterygoid  canal  at  the  root  of  the  pte 
gold  process;  then  enters  the  cranium  through  the  forao 
laot'rum  antorius^  and  divides  into  two  branches,  one  of  wh 
enters  the  carotid  canal  and  unites  with  the  sympathetic  brand 
of  tho  superior  cervical  ganglion,  thus  connecting  this  gangl: 
with  tho  ganglion  of  Meckel.  \ 

The  other,  tho  proper  vidian  nerve,  enters  the  vidian  foran 
or  hiatus  Fallopii  in  the  petrous  bone,  joins  the  portio-dura  ner 
acoomjmuio^  this  as  far  as  the  back  part  of  the  tympanum ;  tl 
loav«vit  ii^  tutors  the  cavity  of  the  tympanum,  and  receives  h< 
the  name  of  Ck%^rd^  Tymp^inL  It  leaves  this  cavity  by  i 
glenoid  fi^s^urw  then  jv>in$  the  gusutory  nerve,  ccmtinues  with 
to  tho  submaxillary  gland,  whofe  it  leaves  it  and  is  lost  in  1 
»ubu>axillary  ^rangiion,  situate!  ai  the  posterior  part  of  the  si 
nMutlUrx  ):Uud. 

Tho  oxor^niiniTiy  intrkt^ie  ovHirse  of  ihe  Tidian  nerve  is  intere 
;Ui:  frvMtt  iho  xiuaiVer  v>f  <\^maisnics:2on$  which  it  esublisl 
boiwxvn  d;i^'roat  and  dis:a&t  par;:^ :  f>>r  ::  «ai;«  she  ganglion 
MeAc«  miti  tie  si^vr.vvr  ofoxakl  cani£<«  v^  the  sympaihet 
aifr.;  iv>;i  m:ti  tii^  s;:r«^\uUry  x^Mixa:  :i  ai^  connects  t 
>aiv^-,^  a»a  ,r;fer,,*c  ruiv:..jLTT  rirnes  xo  :cie  askother  and  to  t 
jvvi;o  »U:as 

Vl\'  x'VMv*^/^  .Y«jv  <jfnf  ^\''T^  ^T:*  ;f  iiexi  a  the  sphei 
t»a\  IWx  f.xjQs* 

I    TV  vVn:*: 
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the  latter  accompanying  the  temporal  arterj'  to  the  integuments 

I  of  the  dtde  of  the  head. 
\  The  Posterior  Dental  Nerves^  three  or  four  in  number,  descend 
on  the  tuberosity  of  the  superior  maxillary  bone,  and  enter  the 
posterior  dental  otinala  to  supply  the  molur  teetli ;  one  branch 
penetrates  the  antrum  and  cournes  along  the  outer  wall,  anasto- 
moaiDg  with  the  anterior  dental  nerves,  while  another  runs 
aton^  the  alveolar  border  supplying  the  gums* 

The  superior  maxillary  nerve  now  enters  the  infra-orbital 
canal,  and  becomes  the  infra-orbital  nerve^  which  is  its  terminat- 
itig  branch. 

■  The  Infra-Orbital  nerve  advances  through  the  canal  of  the 
same  namef  and  gives  oflf  no  branch  until  it  arrives  at  the  fore- 
part; where  it  semis  down  along  the  front  of  the  maxillary  sinus, 
»\n  the  anterior  dental  canal,  the  anterior  dental  nerve^  which 
divides  so  as  to  supply  the  incisors,  cuspids  and  bicuspids,  and 
also  the  tducous  membrane  lining  the  antrum. 

This  nerve  now  emerges,  as  before  mentioned,  at  the  infra- 
orbital foramen,  between  the  levator  labti  superior  is  alastjue  nasi 
and  levator  anguli  muscles,  dividing  here  into  many  branches ; 
some  of  which  ascend  to  the  nose  and  eyelids,  others  pass  down- 
ward and  outward  to  the  lip  and  cheek,  anastomosing  with  the 
aiaal  branch  of  the  ophthalmic,  and  the  facial  branches  of  the 
pertio4ura. 


INFERIOR  MAXILLARY  NERVE. 

This  nerve  forms  the  third  great  division  of  the  fifth*  It  is 
the  largest  branch,  and  passes  from  the  ganglion  of  Casser 
through  the  foramen  ovale  of  the  sphenoid  boue  to  the  zygo- 
malic  fo8sa. 

This  nerve,  as  stated,  is  attached  to  the  anterior  or  motor 
root,  and  they  come  together  on  the  outside  of  the  foramen 
ovale:  theti  in  the  zygomatic  fossa,  the  inferior  maxillary  nerve 
divides  into  two  branches: 

1^  An  External,  Superior,  or  Smaller, 
2.  An  Internal,  Inferior,  or  Greater. 
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The  External  is  the  motor  branch,  and  giyes  off  the  following 
filaments  to  the  several  muscles: 

1.  Mas9eteric,  crossing  the  Sigmoid  notch  to  the  Mas- 

seter  Muscle. 

2.  Temporal^  Anterior  and  Posterior  Deep,  to  the  Tem- 

poral Muscle  and  Fascia,  etc. 
8.  Buccal^  to  the  Buccinator,  etc. 
4.  Pterygoid^  to  the  Pterygoid  Muscles. 

The  Internal  division  of  the  inferior  maxillary  nerve  consists 
of  three  branches,  all  of  which  are  sensitive;  they  are: 

1.  The  Anterior  Auricular, 

2.  The  Gustatory,  and 

3.  The  Inferior  Dental. 

The  Anterior  Auricular  passes  behind  the  neck  of  the  lower 
jaw  and  in  front  of  the  meatus  of  the  ear,  and  ascends  through 
the  parotid  gland,  over  the  zygoma  along  with  the  temporal 
artery,  and  divides  into  anterior  and  posterior  branches. 

In  its  course  it  unites  with  the  facial  nerve,  and  supplies  the 
parotid  gland,  the  articulation  of  the  lower  jaw,  the  meatus,  and 
cartilages  of  the  ear  and  side  of  the  head. 

The  Gustatory  Nerve^  immediately  after  its  origin,  sends  a 
branch  to  the  inferior  dental;  it  then  descends  between  the 
pterygoid  muscles,  where  the  chorda  tympani  joins  it ;  it  now 
passes  along  the  ramus  of  the  lower  jaw,  covered  by  the  internal 
pterygoid  muscle,  then  above  the  submaxillary  glands,  and  for- 
wards above  the  mylo-hyoid  and  between  it  and  the  hyo-glossus 
muscles,  accompanied  by  the  duct  of  Wharton;  and  finally 
ascends  above  the  sublingual  gland  to  the  lateral,  inferior  and 
anterior  parts  of  the  tongue. 

In  its  course,  Mr.  Harrison  enumerates  the  following 
branches  as  given  off  by  this  nerve  : 

"  First,  one  or  two  small  filaments  to  the  internal  pterygoid 
muscle.  Second,  several  to  the  tonsils,  to  the  muscles  of  the 
palate,  to  the  upper  part  of  the  pharynx,  and  to  the  mucous 
membrane  of  the  gums.     Third,  the  chorda  tympani,  and  some 


KBRVEB    OP   THE    MOUTB, 


93 


aceompanjitig  filAineuts  to  form  a  plexus,  which  supplies  the 
Aabmaxillary  gland.  Fourth,  a  few  branches  which  descend 
along  the  hyo-glospus  muscle  to  communicate  with  the  ninth  or 
liDgnal  nerve.  Fifth,  a  fasciculus  of  nerves  to  the  sublingual 
gland  and  to  the  sfiirrounding  mucous  membrane.  Lastly,  at 
the  tongue  it  divides  into  several  branches,  some  pass  deep  into 
the  tissue  of  this  organ,  others,  firm  and  soft,  rise  toward  its  sur- 
face, and  are  lost  in  the  mucous  membrane  and  in  a  small  conical 
papilla  near  its  tip*" 

The  Inferior  Dental  Nerve  passes  between  the  pterygoid 
mtiscles^  then  along  the  ramus  of  the  lower  jaw  under  the  ptery- 
goideus  internus  to  the  inferior  dental  foramen,  which  it  enters 
along  with  an  artery  and  vein  ;  it  now  traverses  the  inferior  dental 
canal,  sending  off  twigs  into  all  the  roots  of  the  niolurs  and 
bicuspids.  Opposite  the  mental  forjiinen  it  divides  into  two 
branches,  the  smaller  is  continued  forward  in  the  substance  of 
the  jaw  to  supply  the  roots  of  the  cuspids  and  incisors  ;  while 
the  larger  comes  out  at  the  mental  foramen,  is  distributed  to  the 
miBclets  and  integuments  of  the  lower  lip,  and,  finally,  communi- 
cates with  the  facial  nerve.  / 

The  inferior  dental,  just  as  it  enters  the  posterior  dental  fora- 
men, gives  off  the  mylohyoid  nerve  ;  this  passes  forwards  in  a 
groove  of  the  lower  jaw,  and  supplies  the  mylo*hyoid,  gcnio- 
kyoid  and  digastric  muscles* 


THE  FACIAL  NERVE. 

The  Portia-dura  of  the  seventh  or  facial  nerve  is  the  last 
aerve  to  be  noticed  as  particularly  belonging  to  the  mouth. 

The  Facial  Nerv*^  arises  from  the  medulla  oblongata  between 
the  olivary  and  restiform  bodies,  close  behind  the  lower  margin 
of  the  pons  Varolii ;  it  then  passes  forward  and  outward  with 
the  port io-mo His,  to  the  foramen  auditorium  internum ♦  which  it 
enters  and  passes  on  to  the  base  of  this  opening ;  here  these 
twa  nerves  separate,  the  portio-mollis  going  to  the  labyrinth  of 
the  ear;  while  the  facial  enters  the  aqueduct  of  Fallopius,  in 
ihicb  it  i»  joined  by  the  vi<lian  ;  it  then  goes  in  a  curved 
direction  outward  and  backward   behind   the  tympanum,  where 


I 

I 


ges.     At  tliia  point  it  sends 
off  three  email  branches  : 
1,  The  Posterior  Auri- 
cular, 
%  TheStylo.Hyoid,and 
3.  The  Digastric, 

The  Posterior  A  urieuhr  as- 
cends behind  the  ear,  crosseB 
the  mastoid  process  to  the 
occipitO'fruiitali8  muscle. 

The  Sti/lo-S'i^oid  is  dbtri- 

Fia   4fl    Vi<?w  of  the  Ikciftl  tit^rv*?.  i.r  ^R.iiiu-Jar*  -if  buted        tO       the        Stvh>-hyoid 
Hi*"  •eTf'Dth  p'»lr;   a  TruitJe  of  fbt*  fH.cL&l  nerve ;  ^  ,  •  i-f 

Amofidiiig  bmncb  ;  e  DeMSe&dlai  bmocb  ;  d  PuMerior  UlUSClc. 
ftariculur  branch  ;  t  §  Tem^nX  braucljeii;  //  M«1ar 
bnu]icbf4i;  g  y  Infiirlor  mftxUUry  bruiclie*;  k  Poi*" 
terloror  greiil  oeclplln)  oerrv;  t  Ti*nn1iiJiil  broQcbea 

of  tb#  i jiferjor  denial  i|^nre ;  j  TeirmtDitl  branch*,  of        ^hc  DiqaStfic  IS  distributed 
Itifrft-fiTbilal  ocrT0;  11;  Sapra-orblul  nerve  vnd  Ua  ** 

bmacbeii.  n>3:blculariB»>ri»;  mZjffotniitictui  major;  *,.   |.lvp    rin«;tprior    hpllvnf    thp 
fi  Zygomallcui  minor;   o  Levator  labii  aoperioria  ^^  ^^^^    pOSienOI     V{.U)    OI     IDC 

prXaaialU^.!''^''^"'*'  p.lp«br.ron. ;   v   I>-  digastric  mUScle. 

The  faeial  tierve  while  deeply  imbedded  in  the  substance  of 
the  parotid  gknd  divides  into  two  «ets  of  branches^  of  which  one 
is  superior  and  the  other  inferior ;  these  two  by  frequent  unions 
form  the  pes  anserinuB  or  parotidean  plexu€j  and  send  branches 
to  the  whole  of  the  side  of  the  face. 

The  upper  division^  called  the  temporo-facial,  ascends  in  front 
of  the  ear  upon  the  Kygoma,  accompanies  the  temporal  artery 
and  its  branches^  supplying  the  side  of  the  head,  ear,  and  fore- 
head, and  anestomosing  with  the  occipital  and  siipra-orbital 
nerves;  a  set  of  branches  pass  transversely  to  the  cheek,  fur- 
nishing the  lower  eyelid,  lips,  side  of  the  nose,  and  uniting  with 
the  infra-orbital  nerve* 

The  inferior  or  cervico-facial  division  descends,  fiiipplyin^  the 
lower  jaw  and  upper  part  of  the  neck,  giving  off  the  following 
branches : 


1 

I 

I 
I 
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1.  Buccal, 

£•  Inferior  Maxillarj,  and 
8,  Cervical. 

The  Buccal^  or  superior  branches,  supply  the  musclee  of  the 
cheeky  ooge,  and  upper  lip. 

The  Inferior  Maxillary  nerves  are  distributed  in  the  muscles 
of  the  chin  and  lower  lip,  and  by  means  of  anastomodic  branches 
communicate  with  the  inferior  dental  nerve. 

The  Cervical  branches  form  a  close  connection  with  the  supe- 
rior eenrical  nerves,  and  supply  the  platysma-hyoid  muscle* 

The  facial  is  the  motor  nerve  of  the  face,  and  by  its  means 
the  passions  or  emotions  find  their  expression  in  the  peculiar 
action  of  the  muscles  to  which  it  is  distributed.  According  to 
ibe  system  of  Sir  Charles  Bell,  the  seventh  is  one  of  the  respi- 
ratory nerres. 

In  eonsequence  of  the  numerous  communications  which  this 
nerve  liaa  with  other  nerves,  the  name  of  Sympathetvms  Minor 
haa  been  given  to  it  by  some  anatomists. 

Having  now  very  briefly  described  the  anatomical  dements  of 
ike  several  organs  of  the  mouth,  it  may  be  well  to  notice,  in 
eovidusioni  the  anatomical  and  physiological  relations  of  this 
cavity. 


ANATOMICAL  RELATIONS  OF  THE  MOUTH. 

Se  mouth  has  many  interesting  anatomical  relations  with  the 
of  the  body,  a  few  of  which  it  tnay  be  well  to  mention. 

By  means  of  its  lining  mucous  membrane  it  is  connected 
through  continuity  of  structure  with  the  pharynx,  oesopliagus, 
•UMaaabi  and  the  whole  of  the  intestinal  canal,  &c. 

Diaeaae  still  further  establishes  this  structural  relation.  In- 
flanmiation,  alceration,  or  any  other  pathological  change  in  the 
fttORiach  or  intestines  is  felt  and  reported  on  the  tongue,  gums, 
and  other  parts  of  the  mouth,  showing  the  sympathy  and  the 
dow  reUtion>ihip  of  these  several  parts. 
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The  mouth  is  also  coDnected  by  the  same  nmoouB  membrane 
with  the  organs  of  respiration  by  being  continued  down  into  the 
larynx,  trachea,  and  bronchi. 

Wide  spread  sympathies  are  established  between  the  mouth 
and  other  parts  by  means  of  the  numerous  nerves  which  animate 
the  parts  constituting  its  boundaries  and  lying  in  its  cavity,  as 
the  sympathetic,  the  seventh,  the  glosso-pharyngeal,  the  par- 
vagum,  the  hypoglossal,  and  the  upper  cervical. 

Simple  irritation  from  teething  has  frequently  thrown  childrea 
into  convulsions,  and  in  adults  tooth-ache  often  creates  extreme 
irritability  of  the  whole  nervous  system.  But  it  is  not  necessary 
to  dwell  here  on  the  sympathies  of  the  mouth  in  disease  with 
other  parts  of  the  body,  as  the  author  will  have  occasion  to  do 
this  in  other  parts  of  the  work.  It  will  be  well,  however,  to 
mention  in  this  place  that  there  is  a  general  anatomical  relation 
of  the  mouth  with  the  rest  of  the  body,  by  means  of  the  blood- 
vessels and  areolar  tissue. 

PHTSIOLOQIOAL   RELATIONS. 

It  has  been  shown  that  the  mouth  consists  of  a  great  variety 
of  parts,  and,  also,  that  it  has  an  equally  great  diversity  of 
functions. 

The  fuctions  of  the  mouth  have  been  stated  to  be  those  of 
prehension,  mastication,  insalivation  and  deglutition. 

These  functions,  it  has  been  seen,  are  all  closely  related  to 
one  another,  and  mutually  dependent;  and  how  beautiful  is  the 
harmony  of  action  aB  well  as  its  regular  and  orderly  succession ! 
We  see,  in  the  first  place,  the  prehensile  instruments  laying  hold 
of  and  introducing  the  food  into  the  mouth ;  then  the  organs  of 
mastication,  the  teeth  and  upper  and  lower  jaw  bones,  put  into 
operation  by  the  temporal,  masseter  and  pterygoid  muscles, 
grind  it  down  into  minute  portions ;  these  at  the  same  time  are 
formed  into  a  bolus  by  being  mixed  with  the  salivary  fluids, 
furnished  by  the  parotid,  submaxillary  and  sublingual  glands ; 
then  the  mass  is  taken  by  the  organs  of  deglutition,  namely, 
the  tongue,  palate  and  pharynx,  and  passed  into  the  oesophagus, 
to  be  thence  conducted  into  the  stomach,  thus  demonstrating  the 
harmony  existing  among  the  several  functions  belonging  to  the 
mouth. 
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Bat  the  fonctioDal  relation  of  the  mouth  is  no  less  extensire 
than  its  stractural  relation ;  the  one  is  commensurate  with  the 
other ;  and  as  the  structure  of  the  mouth  has  been  shown  to  be 
continuous  with  that  of  other  parts  of  the  body,  so  we  find  that 
the  functions  of  the  mouth  exert  an  influence  upon,  and  are 
themselves  influenced  by  many  great  and  leading  functions  of 
the  body.  The  connection  between  mastication  and  insalivation, 
for  example,  with  stomachal  digestion,  or  chymification,  is 
especially  obvious. 

Again,  the  mouth  is  intimately  related  with  th^  intellectual 
functions,  as  for  instance,  that  of  speech.  Who  does  not  know 
that  when  any  of  the  teeth  are  wanting,  the  palate  cleft,  or  there 
is  a  hare-lip,  how  much  the  speech  is  impaired  ?  And  so  with 
all  the  other  functions  of  the  body ;  the  relation  between  them 
and  the  mouth,  and  the  mutual  dependence  of  each  on  the 
other,  is  equally  demonstrable. 

The  Origin^  Formation  and  Development  of  the  Teeth  ought 
now  to  engage  attention,  and  to  these  subjects  the  next  chapter 
is  devoted. 


CHAPTER    SEVENTH. 
ORIGIN  AND  FORMATION  OF  THE  TEETH. 

Of  all  the  operations  of  the  animal  economy,  none  are  more 
curious  or  interesting  than  that  which  is  concerned  in  the  pro> 
duction  of  the  teeth.  In  obedience  to  certain  developmental 
laws,  established  by  an  all-wise  Creator,  it  is  carried  on  from 
about  the  sixth  week  of  intra-uterine  existence,  with  the  nicest 
and  most  wonderful  regularity  until  completed,  but  so  secretly 
conducted,  as  to  prevent  the  closest  scrutiny  from  detecting  with 
precision  the  manner  in  which  it  is  effected ;  enough,  however, 
is  ascertained  from  its  progressive  results  to  excite  in  the  mind 
of  the  physiologist  the  highest  admiration. 

From  small  papillae,  observable  at  a  very  early  period  of  fcetal 
life,  situated  in  a  groove  lined  with  mucous  membrane,  and 
running  along  the  alveolar  border  of  each  jaw,  the  teeth  are 
gradually  developed.  As  they  increase  in  size,  the  papilbe 
assume  the  shape  of  the  crowns  of  the  several  classes  of  teeth 
they  are  respectively  destined  to  produce.  Having  arrived  at 
this  stage  of  their  formation,  they  now  begin  to  dentinify,  first 
upon  the  cutting  edges  of  the  incisors,  the  apices  of  the  cuspids, 
bicuspids  and  eminences  of  the  molars ;  from  thence  the  process 
is  continued  over  the  whole  surface  of  their  crowns,  until  they 
become  invested  with  a  complete  layer  of  dentine ;  and  so  layer 
after  layer  is  formed,  one  within  the  other,  until  the  process  of 
solidification  is  completed.  But  before  it  has  progressed  very 
far,  the  enamel  of  the  teeth  begins  to  form,  and  this  formative 
operation  is  gone  through  with  previously  to  the  completion  of 
the  dentinification  of  the  pulps. 

In  the  meantime,  and  in  anticipation  of  the  fall  of  the  tem- 
porary teeth,  a  second  set  is  forming,  and  as  the  teeth  of  the  one 
series  are  removed,  they  are  promptly  replaced  by  those  of  the 
other.  Thus,  by  a  beautiful  and  most  admirable  provision  of 
nature,  the  first  set  of  teeth,  intended  to  subserve  the  wants  only 
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of  cliildhood  while  the  jaws  fire  too  amall  for  the  reception  of 
eiicfa  as  are  required  for  an  adult,  are  removed  and  replaced  bj 

L  a  larger,  stronger  and  more  numerous  get. 

H  Tlie  older  writers,  regarding  a  knowledge  of  the  earlier  stages 
of  the  development  of  the  teeth  as  not  of  much  importance, 
fiald  little  attention  to  the  subject,  and  hence  this  most  curiooa 
and  interesting  department  of  developmental  anatomy  has  re- 
mamedf  until  recently,  meaBorablj  uncultivated.  Eustachius, 
we  believe,  was  the  first  to  notice  the  position  and  arrangement 
of  the  teeth  in  the  jaws  previous  to  their  eruption.  But  his 
researches  were  confined  to  the  examination  of  the  jaws  after 

■  birth,  at  which  period  he  speaks  of  having  discovered,  by  dis- 
^Miplion,  the  incisors,  cuspids  and  three  molarH  on  each  side,  in 
^^Hbh  jaw,  partly  in  a  gelatinous  and   partly  in  a  Bolidified  con- 

■  ditloD.  He  al^o  discovered  the  incisors  and  cuBpids  of  the  per- 
IMtNUl  set  behind  the  first. 

Boilachius  wrote  in  1563,  and  nineteen  years  later,  Debian 

Hemabd^  a    French   anatomist    and    surgeon^   although  unac- 

qnainted  with  the  work  of  the  former,  gave  a  very  similar  de- 

•eription  of  the  situation   of   the  crowns  of  the    inciaora   and 

I      dvpidfi  of   both  sets  in   the   jaws  of  an   infant  at   birth.     He 

H  represeota  them  as  partly  bony  and  partly  mucilaginous.    'He 

W  also  dbcovered  the  bicuspids,  but  he  was  unable  to  find  the 

■  molars  at  so  early  a  period  as  at  birth. 

The  researches  of  Albinus  threw  no  additional  light  upon 
the  manner  of  the  formation  of  the  teeth,  and  little  was  known 
ix^nccrning  the  earlier  stages  of  the  development  of  these  organs 
mill  the  time  of  John  Hunter,  who  informs  us  that  in  the 
ilfeoli  of  a  foetus  of  three  or  four  months,  '*four  or  five  pulpy 
tubaiances,  not  very  distinct,  are  seen.**  But  he  says,  *'  about 
the  fifth  month  the  alveolar  cavities  are  more  perfect  and  the 
pulps  of  the  teeth  more  distinct,"  and  that  the  anterior  are  more 
advanced  than  those  further  back  in  the  jaws.  It  is  at  about 
Ihb  age  that  he  dates  the  commencement  of  dentinification  on 
tll^  adge  of  the  temporary  incisors.  The  situation  and  arrange- 
Qent  of  the  te«th  in  the  jaws  at  this  period  he  describes  very 
accurately.  At  the  expiration  of  the  sixth  or  seventh  month, 
be  represents  the  first  permanent  molar,  as  having  begun  to  be 
formed  in   the  tubercle  of  the   upper  jaw,  and  *'  under  and  on 
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the  inside  of  the  coronoid  process  of  the  lower;"  and  he  states, 

that  the  pulps  of  the  peniianent  central  incisors  begin  to  appear 
in  a  foetus  of  '^  seven  or  eight  months,"  and  to  dentinify  -"^five 
or  six  months  after  hirth/*  The  pulps  of  the  permanent  lateral 
tncisora  and  cuspids  he  says  begin  to  be  formed  soon  after 
birth ;  the  first  bicuspids  about  the  fifth  or  sixth  year,  the 
second  bicuspids  and  molars  the  sixth  or  seventh,  and  the  dentes 
flttpientiic  about  the  twelfth  year. 

Although  Mr.  Hunter  gives  a  more  minute  and  accurate  de- 
scription  of  the  progress  of  the  formation  and  arrangement  of 
the  teeth  in  the  jaws  previously  to  their  eruption  than  any 
previous  writer ;  yet  with  regard  to  their  origin  and  appearance 
during  the  earlier  stages  of  their  development  he  is  unsatis- 
factory. Nor  do  the  researches  of  Jourdain,  Blake,  Fox,  Cuvier, 
Serres,  Delabarre  and  other  writers,  throw  much  additional 
light  upon  the  subject*  In  fact,  ihey  could  not,  as  their  re- 
searches do  not  seem  to  have  been  commenced  at  periods 
sufficiently  early  in  fcjctal  subjects ;  and  even  from  the  time 
when  they  were  first  instituted,  the  progress  of  the  organs  do6§ 
not  appear  to  have  been  traced  through  the  subsequent  stages  of 
their  formation  with  the  requisite  degree  of  care  and  accuracy. 
It  is  not,  therefore,  necessary  to  notice  the  description  given  by 
these  authors  of  the  progress  of  the  formation  of  the  teeth^ 
although  it  may  not  be  amiss  to  state  here>  that  Dr.  Blake  de- 
scribes the  rudiments  of  the  permanent  teeth  as  originating  from 
the  sacs  of  the  temporary,  and  that  this  supposed  discovery  has 
been  confirmed  by  almost  every  subsequent  writer  upon  the  sub- 
ject,* Indeed,  until  quite  recently,  this  has  been  the  prevailing 
opinion,  and  their  progress,  step  by  step,  from  the  time  when 
the  rudiments  of  these  teeth  are  apparently  given  off  as  small 
bud-like  processes  from  the  sacs  of  the  temporary,  is  traced  with 
a  degree  of  minuteness  by  Mr.  Thomas  Bell  that  would  seem  to 
preclude  the  possibility  of  deception.  This  last  named  gentle- 
man describes  the  process  as  commencing  at  a  very  early  period 
of  the  formation  of  the  temporary  teeth,  and  as  first  perceivable 
**in  a  small  thickening  on  one  side  of  the  parent  sac,*'  which, 


*  It  h  B»id,  but  with  how  maob  truth  the  author  h  unmble  to  ^fty,  lh»t  this  anp- 
poBnA  tiisouvery  ma*  mu^iJe  vLh'mi  twenty  years  before  the  publicAtion  uf  Dr.  BUke'f 
Ituku^uml  Liiwrtation,  by  a  Fre&ch  deotijt  by  tho  aamt  of  HerberL 
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**  grti«IiiaUy  increasing/'  becomes  **  more  and  more  circumscribed; 
until  it  at  length  assumes  a  distinct  form,  though  still  connected 
with  it  b?  a  peduncle,  which/*  he  says,  ^^  is  nothing  more  than  a 
proeew  of  the  investing  sac/*  "For  a  time/'  continues  Mr. 
Bell,  "the  new  rudiment  is  contained  within  the  same  alveolae 
witli  Its  parent,  which  is  excavated  by  the  absorbents  for  its  re- 
ception^ by  a  process  almost  unparalleled  in  the  annak  of 
physiology.  It  is  not  produced  by  the  pressure  of  the  new 
mdioient,  as  is  erroneously  believed,  but  commences  in  the  can- 
celli  of  the  new  bone,  immediately  within  its  smooth  surface,  thus 
conslitating  what  may  be  termed  a  process  of  anticipation* 
The  new  cell,  after  being  sufficiently  excavatedj  and  as  the 
mdim^it  continues  to  increase,  is  gradually  separated  from  the 
fSoraer  one  by  being  more  and  more  deeply  excavated  in  the 
tnbatance  of  the  bone,  and  also  by  the  deposition  of  a  bony 
pArtilioii  between  them;  and  at  length  the  new  rudiment  h  shut 
up  in  its  proper  socket,  though  still  connected  with  the  tempo- 
rmry  tooth  by  a  cord  or  process  of  the  capsule  already  described, 
wkich  bms  in  the  meantime  been  gradually  attenuated  and  elon- 

Kow  it  would  hardly  seem  possible  for  a  man  of  Mr.  Bell's 
aocitmey  of  observation,  after  having  investigated  the  subject  as 
closely  and  thoroughly  as  he  must  have  done,  to  have  enabled 
him  to  describe  so  minutely  the  various  stages  of  the  progress 
of  the  development  of  the  permanent  teeth,  to  have  mistaken 
Uicir  origin ;  yet  that  he  has  would  appear,  by  subsequent  re- 
nttrches,  to  be  rendered  certain.     I  allude  to  those  of  Arnold 

OOOD&^IR. 

be  last  named  author  hag  traced  the  progress  of  the  teeth, 
tlmost  from  the  moment  of  the  appearance  of  the  germs  of  the 
Givt  set*  as  simple  mucous  papillee,  until  the  completion  of  those 
of  the  second;  and  so  minutely  and  accurately,  that  little  re- 
aains  to  be  done  by  future  anatomists  for  the  perfection  of  this 
bfrsnch  of  odontology. 

*  Tfett  purU  hjui  be«n  Dotifted  &zid  minntelj  descHbed  hj  SQTcral  other  nrriUrf* 
lM»i»*iT»  rm\U  h  the  Apltetidiige  of  tlie  denUil  matrix,  ftnd  tmtios  it  Lhrou^^b  what  la 
Bin  r  ntXmd  the  nlveulci-dootal  ciiniil,  which  he  desigimteA  hy  tho  ujUDe  of 

*kt  hewnrffkcc  of  the  gum  behind  tbe  temporsry  t«9th.     Ue  aXw  states  tb»t 

it  li  lioil«if«  «ud  when  he  Qrsl  described  it  iu  bit  tbofu  of  roception  In  1S0<},  it  luid 
iel  hmtn  nolic'td  hy  may  uilief  writer. 
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Fii).   H.    ITpper  Jhvt   of  hamAD 
Up  J  A  Piimmte  d«nt»l  gfoota. 


Relying  upon  the  accuracy  of  his  researches,  which  are  de- 
scribed, at  length,  in  the  Edinburgh  Medical  and  Surgical  Journal 
for  January  Ist,  1839,  we  shall  proceed  to  give  a  brief  summary 
of  their  result,  as  the  length  of  the  paper  19  such  blb  to  preclude 
its  insertion  entire- 
Hh  investigations  were  commenced  in  an  embryo  at  the  sixth 
week,  at  which  period  a  deep  groove, 
formed  by  two  aemi-circular  folds,  ex- 
tending around  each  jaw,  may  be  per- 
ceived, lined  with  mucous  meiiibrsne, 
and  as  this  gradually  widens  from  behind 
forwards,  a  ridge,  commencing  poste- 
riorly and  running  in  the  same  direc- 
tion, rises  from  its  floor,  and  divides 
the  original  groove  into  two  others; 
the  outer  one  forming  the  duplicature  of  mucous  membrane  from 
the  inside  of  the  lip  to  the  outside  of  the  alveolar  process;  the 
inner  one  constituting  what  may  be  very  properly  denominated 
the  primitive  dental  groove^  as  the  germs  of  the  teeth  appear 
in  It. 

The  inner  lip  of  the  inner  groove  is  formed  by  the  outer  edge 

of  a  semi-circular  lobe  which 
is  to  con.stitute  the  future 
pakte.  By  the  seventh  week 
after  conception,  the  germ  of 
the  first  temporary  malar  in 
the  upper  jaw  may  be  seen 
in  the  prim  iftiK'  dental  groove^ 
rising  up  from  the  mucouj? 
membrane  lining  its  floor 
in  the  form  of  a  simple  free 
granular  papilla^  of  an 
ovoidal  shape—the  long  dia- 

F,a.4V  Lower J.w..fl,um.nBinbryo»tth«n!nth"l*^*^'*     ^^      "^^^""^     '^     *^"*^'"<'- 
week  of  Imm^utertne  WU,  (from  Kolllker  ;)  toMOiQed  nnfltpridT     Tiv  the  eiirbth  WPelf 

li»irarth«' l^P  d^prwDMl ;  b  Left  b&ircQl  off;  r«:>uter  .1  ^    „:vi-     ^^  *  »  ^*  1 

4lrtolftr  wull :  A  [naer  ^Ir^olar    wait,   f  Papilla  at  anOthCr  papiUa>  01  a  rOUnaeU 
Ch«  flmt  rai9lR.r;  /  Pixpilla  of  thi*  caapid  ;  a  Of  th«  ^  1        j*  *        t 

fl«coDd  fnciMr:  h  Of  tb«  tret  ioci»or;  fFotdi  when  and  granular  lorm,  13  obaerv- 

(ii«  ducli  Siviniani  §Q}i*tqKMttity  eater.  1  «       1  1  *  1  ti  1 

able,  between  the  miadle  and 
anterior  curve  of  the  ridge,  on  the  floor  of  the  same  groove, 
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vlijch  is  the  rudiment  of  the  temporary  cn:?pid.     During  the 

ninth  week,  the  germs  of  the  ineiBorft — the  central  first,  and  soon 

after  the  lateral — make  their  appearance  in  the  form  also  of 

mucous  papillse.     During  the  tenth  week  the  sides  of  the  groove 

[before  and  behind  the  anterior  molar  papiHa  Lave  been  gradually 

[approaching  each  other  and  processes  from  its  sidi^s  are  sent  off, 

Ifrum  before  and  behind  this  germ,  wliiuh  nu^et  and  encluae  it  in 

a  folUclc.     In  the  meantime  a  similar  follicle  is  gradually  form< 

ing  around  the  cuspid  germ.     Towards  the  end  of  the  tenth 

.week,  the  papilla  of  the  second  or  posterior  temporary  molar 

tfihows  itself. 

The  papillse  of  the  incisor  teeth,  which,  up  to  this  time,  have 
I  adTanced  very  shjwly,  now  begin  to  increase  more  rapidly;  and 
daring  the  eleventh  and  twtdfth  weeks,  processes  are  sent  off 
from  the  outer  and  inner  walls  of  the  groove,  forming  for  each 
Jistinct  follicle,  and  wbile  the  papilla*  of  the  cuspid  and 
molar  are  now  undergoing  little  change,  that  of  the  second 
molar  is  gradually  increasing.  During  the  thirteenth  week  a 
follicle  ia  formed  for  it,  and  a  gradual  change  takes  place  in  the 
different  papillse  :  each  begins  now  to  assume  a  particular  shape 
— the  inci^m,  that  of  tht*  future  teeth — the  cuspid;^  '*  become 
Binpleeoiiea*" — the  molars  "become  flattened  trans vei'sely/*  The 
papilla  now  "grow  faster  than  the  follicles,  so  that  the  former 

I  protrude  from  the  mouths  of  the  latter,  while  the  depth  of  the 
latter  varies  directly  as  the  length  of  the  fangs  of  their  future 
ccwTesponding  teeth."     The  mouths  of  the  follicles,  in  the  mean- 
time, are  becoming  more  developed,  ''so  as  to  form  opercula  or 
lids,  which  correspond  in  some  measure  with  the  shape  of  the 
farowns  of  the  future  teeth."     Of  these,  the  incisor  follicles  have 
Ivo-^ocie  anterior  and  one  posterior — the  first  larger  than  the 
latter;  the  cuspid  follicles  have  three — ^one  external  and  two 
imernal  ;  the  molar  follicles,  as  many  as  there  are  eminences  or 
tuberolea  upon  the  grinding  surfaces  of  these  teeth. 
Tho  outer  and  inner  lips  of  the  primitive  dental  groove  have 
iocreiaaed  ao  much,  that  at  the  fourteenth  wt^ek,  they  meet  together 
Ukf  two  valfot,  to  as  to  give  the  papilhe  the  appearance  of  re- 
I  ceding  back  into  their  follicles,  and  to  become  almost  wholly 
by  their  opercula.     The  appearance  and  progress  of  the 
the  lower  teeth  and  their  follicles  are  almost  precisely 
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similar  to  those  of  the  upper,  though  they  do  not  appear  at  quite 
fto  early  a  period. 

At  the  epoch  last  mentioned^  the  primitive  dental  groove  in 
each  jaw  is  situated  on  a  higher  level  than  at  first,  contains  the 

germs  and  follicles  of  the  ten  temporary  teeth,  and  '*  may  now 
be  more  properly  denominated  the  &€C07idart^  dental  groove^*^  for 
it  ia  about  thi»  time,  that  provision  is  made  for  the  production  of 
the  ten  anterior  permanent  teeth.  It  consists  in  the  appearance 
of  a  crescent  shaped  depression  immediately  behind  the  inner 
opercula  of  the  follicles ;  first,  of  the  central  incisors,  next  of  the 
laterals,  then  of  the  cuspids,  afterwards  of  the  first  bicuspids. 
The  opercula,  in  the  meantime,  close  the  mouths  of  the  follicles, 
but  without  adhering  to  them  ;  beginning  with  the  central  in- 
cisors, then  continuing  with  the  lateral,  and  the  cuspids,  and 
ending  with  the  second  molars*  The  secondary  groove  is  now 
soon  closed  hy  the  approach  and  adhesion  of  its  lips  and  walls, 
commeneing  from  behind  and  proceeding  forward ;  changing 
the  follicles  or  pita  into  sacs,  the  papillae  into  the  pulps  of  the 
temporary  teeth,  and  the  crescent-formed  depressions  into  **cai?t- 
titB  of  reserve  *Trom  which  the  pulps  and  sacs  of  the  teeth  of  re- 
placement are  developed.  The  primitive  dental  groove y  which, 
by  this  time,  baa  extended  back  of  the  second  temporary  molar, 
still  retains  its  original  appearance  ;  it  has  a  grayish  yellow 
color,  and  its  edges  continue  **  smooth  for  a  fortnight  or  three 
weeks  longer  '*  for  the  development  of  the  papilla  and  follicle" 
of  the  first  permanent  molar. 

The  papillie  of  the  temporary  teeth  are  now  gradually  moulded 
into  tlje  shape  of  the  dentine  of  the  crowns  of  the  teeth  they  are 
destined  to  form :  the  pulps  of  the  upper  molars  are  perforated 
by  three  canals,  and  the  lower  hy  two,  which  penetrate  to  their 
centre.  The  primary  base  is  divided  into  an  equal  number  of 
secondary  bases,  from  which  the  roots  of  the  future  teeth  are  gra- 
dually to  be  developed.  An  intervening  space  is  now  formed 
between  the  pulps  and  the  sacs,  by  the  more  rapid  growth  of  the 
latter  than  the  former,  "in  which  is  deposited  a  gelatinous  granu- 
lar substance,  at  first  small  in  quantity,  and  adherent  only  to 
the  proximal  surfaces  of  the  sacs,  hut  ultimately,  about  the  fifth 
month,  closely  and  intimately  attached  to  the  whole  interior  of 
these  organs,  except  for  a  small  space  of  equal  breadth,  all  round 
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ie  biw»c  of  the  pulps,  which  spuce  retains  the  original  gray  color 
of  tbe  inner  membrane  of  the  follicle;  and  as  the  primjiry  base 
of  tbe  pulp  becomes  perforated  by  the  canals  formerly  mentioned, 
the  gnnular  matter  sends  processes  into  them,  which,  adhering 
to  the  wic,  reserve  the  narrow  space  described  above,  between 
thetDSelretf  sod  the  secondary  bases.  These  processes  of  granu- 
lar matter  do  not  meet  across  the  canals,  but  disappear  near 
their  point  of  junction/'  The  granular  matter,  although  not  at]- 
kering  to  the  pulp,  is  exactly  moulded  to  all  its  eminences  and 
depressions* 

Tlie  outer  membrane  of  the  sae,  according  to  Mr.  GooJsir,  is 
sopplied  with  blood  from  small  twigs  sent  off  by  eacli  branch  of 
llie  dental  artery  at  the  fundus  of  its  destined  sac,  and  from  the 
arteries  of  the  gums,  which  inosculate  with  each  other,  and  then 
moitfj  in  the  "true"  (inner)  membrane. 

The  follicle  of  the  first  permanent  molar  closes  about  this 
tiiiie«  and  has  granular  matter  deposited  in  its  sac,  and  by  the 
iion*adbeBion  of  the  walls  of  the  secondary  groove,  a  cavity  ap- 
pears below  the  sac  of  this  tooth ;  from  the  lining  mucous  mem- 
brane of  which  the  second  molar  germ  originates,  and  from  the 
second  sac  a  new  offset  shoots  forth,  destined  to  contain  the 
papilla  of  the  dens  mpiefUuv, 

But  previously  to  this  period,  the  apices  and  eminences  of  the 
temporary  teeth  have  become  vascular,  and  now  earthy  salts  be- 
gin to  be  deposited.  Simultaneously  with  this  process,  thejnner 
furfaee  of  the  granular  matter  is  absorbed^  anJ  after  a  while  be- 
tomea  ao  thin  as  to  render  the  subjacent  vascularity  apparent. 
ThLs  continues  until,  by  the  time  a  layer  of  dentine  has  formed 
over  the  whule  surface  of  the  pulp  and  reached  its  base,  no 
remains  of  it  are  left* 

The  iravities  of  reserve  have  been  gradually  receding  and  as- 
luming  a  position  behind  the  temporary  teeth ;  the  distal  extremi- 
\im  of  the  anterior  ones  begin  to  distend  about  the  fifth  month, 
ami  tl  is  hero  that  the  germs  of  the  teeth  of  replacement  first 
ippeiu',  and  are  indicated  by  a  bulging  up  or  folding  of  this  por- 
tion of  these  cavities.  These  soon  acfiuire  the  appearance  of 
dental  pulps,  and  the  mouths  of  the  cavities  gradually  become 
obbterated. 

Bj  the  sixth  mouth,  bony  septa  have  formed  across  the  alvea- 
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hir  groove,  and  uichcs  nre  now  formc<l  on  the  posterior  walls  of 
the  alveoli  for  the  sacs  of  the  permanent  teeth.  The  sac  of  the 
first  permnnent  molar  remains  up  to  the  eighth,  and  e%*en  the 
ninth  month,  imbedded  in  the  innxillarj  tuberosity.  The  roots 
of  the  tempornrj  ineisors,  at  or  a  little  liefore  birth,  begin  to  be 
formed;  in  the  accomplisliment  of  which,  says  Mr.  Goodsir, 
"  three  contemporaneous  actions  are  employed,  viz.  the  lengthen- 
ing of  the  pnlp  ;  the  rleposition  of  tooth  substance  upon  it ;  and 
the  adhesion  of  the  latter  to  that  portion  of  the  inner  sac  which 
id  opposite  to  it/'  By  this  time  the  central  incisors  appear 
through  the  gum,  the  jaw  has  lengthened  so  mnch,  that  the  first 
permanent  molar  begins  to  assume  its  proper  position  in  the  pos- 
terior part  of  the  iiheolor  arrh.  The  sacs  of  the  permanent 
teeth  continue  to  reeede  during  the  advance  nf  the  temporary 
teetlf  and  their  sockelB  to  acquire  their  perfect  state,  and  to  in- 
sinuate themselves  between  the  sacs  of  the  former  until  they  are 
connected  by  their  proximal  extremities  only,  through  the  alveolo* 
dental  foramina  or  itinera  dentium  of  Delabarre. 


Fio.  46. 
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Fid,  46.  a  Uamua  mffmbrmoe ;  h  Mtie<iiiB  tnejmbnitioi,  wUh  ft  gmniilar  mmm  d«poiilt«d  la  It ; 
c  Th»  firVmltlvei  denl&l  grooTo ;  d  A  pupUlA  on  ltiefi<K»r  of  th«  groove;  t  Th«  nftpSUft  enclosed  in  ft 
folllclp,  uDil  tbt«  oecoadftr;^  denial  groove  furmlog  ;  /  Tbe  phfillU  Msi^amiDii  tno  ibupe  of  m  polpi 
th«  Dti>«rcutft  formiDg,  mnd  &  depra«Mktii  for  ft  refterre  CftvUjr  behind  the  liiii»r  <>pc>rculum  ;  g  The 
papilla  bL^MiD(>»  ft  pulp,  ftc^^l  the  foUlclP  a  ew  hf  the  adbenloD  of  tb«!  lip;!  of  th«4  operralm ;  tba 
fteecvadur;  de>ul»l  groure  in  tbe  ftdt  a(  eluding  ;  h  The  i^^iMandiiry  grociVF  Kdh«'r«ii<t.  ^xctpl  bebtnd 
the  toiler  op«reii1tim,  whete  It  hfti  lefl  a  hbut  catUy  of  wi^rre  fcir  the  toriDfttiou  at  tb«  pulji  and 
Sftc  of  tbe  pertDftDent  tooth  ;  i  The  U^t  change  iuor<«  i!!aiiiplet«  bj  the  dopoiritioD  of  the  fr&oolftr 
Imdy,  depoHiilon  of  tooih  »ub«<tftuee  cnmroeDcliift ;  >  The  Cftvllf  of  rewfrwe  r«c«diDf ;  iU  bolLom,  In 
wblicb  thtfr  pulp  Ik  fon&lng.  dUhtiug  ,  k  Tb«  ravily  of  rirMtrve  iMFcominK  a  aao  with  ft  palp  Kt  it* 
bottom^  and  rurtbfir  n^n^njvtd  from  ibc  t^urface  of  ibe  guoiH.  Tbo  t6mporar7  taotfa  eati*ml  wlUi 
ft  lay«r  of  bone,  mod  th«  grmnular  tnlMtftoce  ftb»orb«d  ;  t  Tlie  temporaiy  lixjtb  BC4iiilrltif  It*  root 
Rnd  approacliiD^  tb«  aurface  of  the  guma ;  m  Root  oT  Ihe  tempunir  toutli  1ung«r,  aad  It*  me 
touchini;  ibn  »arfiLee  of  ib«  gum  ;  n.  Ernptloti  of  lemp^irary  taoib,  Hi  afto  ftAalD  ft  folUcla,  aod  tb« 
permaoeiit  recfditg  further  from  the  aurfac'e  of  (he  gum  ;  o  ronipletSoii  or  temporary  toolb.,  free 
purtloD  of  ^Av  becoiut^  iho  vascular  niargiu  of  the  gum,  and  ibe  pernjaneut  aac  coaneoted  hj  ft 
cord  paa^lng  through  the  alv^ato-d«alft)  cauftl  or  formmeii. 

The  vessels  which  go  to  the  sacs  of  the  permanent  teeth  are 
derived,  first,  from  the  gums,  but  they  ultimately  receive  vessels 
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from  the  temporary  ^»C8,  which^  uniting  with  the  others,  even- 
luiillT  rHirt*  into  permanent  dental  canals. 

The  foregning  diagram,  taken  from  Goodsir,  exhibits  at  one 
TOW  the  origin  and  progress  of  the  formation  of  a  temporary 
ind  its  corresponding  permanent  tooth. 

The  cavity  of  reserve,  behind  the  first  pennnTient  molar, 
lM*gin»  to  lengthen  about  the  seventh  or  eighth  month ;  a  papilla 
soon  appears  in  its  fundus^  it  then  contracts  and  separates  from 
the  remainder  of  the  cavity,  hy  which  means  a  new  sac  is  formed — 
that  of  the  second  permanent  molar*  As  the  jak  increases  in 
length,  it  comes  downward  and  forward.  The  papHlflc  of  the 
wisdom  teeth  (denies  sapientiae)  form  in  the  remaining  portion 
of  the  cavities  of  res*erve,  which,  in  the  upper  jaw,  occupy  the 
luaxilUry  tuberosities,  and  in  the  h^wer,  the  base  of  the  coronoid 
procej^ses,  which  places,  says  Goodsir,  they  do  not  leave  until 
the  ninetet.*nth  or  twentieth  year. 

Tlie  progress  of  the  formation  of  the  three  molar  teeth  will 
b«  seen  in  the  diagram,  Fig,  47valso  copied  from  Mr.  Goodsir* 

Fio.  47. 
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From  the  foregoing  abridgement  of  the  description  given  bj 
Mr.  Goodsir  of  the  development  of  the  pulps  and  sacs  of  the 
human  teeth,  it  is  seen,  that  the  papilla,  of  the  first  temporary 
molar  makes  its  appearance  at  about  the  seventh  week  of  em- 
bryonic life;  at  the  eighth  week,  the  cuspid  papilla  is  developed; 
during  the  ninth,  the  papillss  of  the  incisors  make  their  appear- 
ance, and  by  the  end  of  the  tenth  week,  the  papilla  of  the  second 
temporary  molar  may  be  seen.  At  the  end  of  the  fourteenth 
week,  the  upper  part  of  the  primitive  dental  groove,  containing 
the  germs  and  follicles  of  the  ten  temporary  teeth,  becomes  the 
secondary  dental  groove,  from  which  the  papillss  of  the  teeth  of 
replacement  are  furnished.  The  secondary  groove  assumes  the 
form  of  crescent-shaped  depressions  behind  the  palatine  oper- 
cula  of  the  follicles  of  the  temporary  teeth.  The  cavities  of 
reserve  for  the  permanent  teeth  gradually  recede,  and  assume  a 
position  behind  the  sacs  of  the  deciduous  teeth,  and  from  the 
distal  extremities  of  these  the  papillas  of  the  replacing  teeth  are 
developed. 

FORMATION  OF  THE  DENTINE. 

With  regard  to  the  manner  of  the  formation  of  the  dentine, 
odontologists  do  not  agree.  Mr.  Thomas  Bell  is  of  the  opinion 
that  it  is  secreted  by  the  external  surface  of  a  membrane  which 
immediately  invests  the  pulp,  designated  by  Raschkow  the  pre- 
formative  membrane,  the  pulp  serving  only  as  a  mould  upon 
which  this  substance  is  formed.  Purkinj^  and  Schwann  believe 
that  the  pulp  is  converted  into  dentine  by  a  transition  process, 
the  superficial  cells  upon  the  surface  assuming,  first,  an  elongated 
form,  corresponding  in  diameter  and  direction  with  the  fibres  of 
the  dentine ;  or,  in  other  words,  that  the  dentine  is  formed  by 
the  dentinification  of  the  pulp. 

Professor  Owen  maintains  that  it  is  by  "  centripetal  calcifica- 
tion of  the  pulp's  substance.**  He  says,  "In  the  cells  of  the 
dentinal  pulp  the  nucleus  fills  the  parent  cell  with  a  progeny  of 
nucleoli  before  the  work  of  calcification  (or,  more  properly,  of 
dentinification)  begins."  Again,  "The  primary  cells  and  the 
capillary  vessels  and  nerves  are  imbedded  in  a  homogeneous, 
minutely  subgranular,  mucilaginous  substance.    The  cells,  which 
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are  smallest  at  the  base  of  the  pulp,  and  have  large,  simple, 
subgranular  nuclei,  soon  fall  into  linear  series,  directed  towards 
the  periphery  of  the  pulp :  where  the  cells  are  in  close  proximity 
with  that  periphery,  they  become  more  closely  aggregated,  in- 
crease in  size,  and  present  the  following  changes  in  their  interior — 
A  pellucid  point  appears  in  the  centre  of  the  nucleus,  which  in- 
creases in  size  and  becomes  more  opaque  around  the  central 
point,  rendering  the  compressorium  requisite  for  its  demonstra- 
tion.    A  division  of  the  nucleus  in  the  course  of  its  long  axis 
is  next  observed.     In  the  larger  and  more  elongated  cells,  still 
nearer  the  periphery  of  the  pulp,  a  subdivision  of  the  nuclei  has 
taken  place,  and  the  subdivisions  become  elongated  with  their 
long  axis  vertical  or  nearly  so  to  the  plane  of  the  pulp,  and  to 
the  field  of  calcification.     The  subdivided  and  elongated  nuclei 
become  attached  by  their  extremities  to  the  corresponding  nuclei 
of  the  cells  in  advance;  and  the  attached  extremities  become 
confluent.     Whilst  these  changes  are  in  progress,  the  calcareous 
salts  of  the  surrounding  plasma  begin  to  be  accumulated  in  the 
interior  of  the  cells,  and  to  be  aggregated  in  a  semi-transparent 
state  around  the  central  granular  part  of  the  elongated  nuclei, 
ibich  now  present  the  character  of  secondary  cells,  and  the  salts 
occupy,  in  a  still  clearer  and  more  compact  state,  the  interspaces 
of  sach  cells;  the  elongated  granular  matter  of  the  terminally 
confluent  secondary  cells  establishes  the  area  of  the  tubes,  by 
resisting,  as  it  would  seem,  the  encroachment  of  the  calcareous 
salts;  the  nuclear  tracts  receiving  a  similar  proportion  of  the 
salts,  in  the  condition  of  minute  disintegrated  particles,  which 
are  usually  arranged  in  a  linear  series  of  nodules,  and  contribute 
to  cause  the  white  color  of  the  moniliform  area  of  the  tube, 
'hen  viewed  by  reflected  light,  and  its  opacity  when  viewed  by 
transmitted  light.     Thus  the  primitive  existence  of  the  granular 
DDciei,  their  multiplication  in  the  primary  or  parent  cell,  their 
elongated  form,  their  serial  arrangement  end  to  end,  and  termi- 
nal confluence,  are  indicated  in  the  calcified  pulp  by  the  area  of 
the  dentinal  tubes ;  the  interspaces  of  the  metamorphosed  nuclei 
being  occupied  by  calcareous  salts  in  a  clearer  and  more  compact 
state ;  with  evidence,  however,  of  a  distinctness  of  the  nucleolar 
membrane,  or  secondary  cell  from  the  cavity  of  the  common 
containing  cell,  which  sustains  the  interpretation  of  the  proper 
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parietes  of  the  dentinal  tube.  The  indicutions  of  the  primitive 
boandary  or  proper  parietes  of  the  puretit  cell  are  in  like  man- 
ner more  or  le&s  (iistinctly  retained,  through  a  modification  of 
the  arrangement  of  the  ciilciireuns  ^salts  in  the  boundaries  and 
in  the  interspaces  of  the  cells/'  The  foregoing  is  but  «  small 
part  of  the  description  given  l*y  this  learned  writer,  but  enough 
to  i^how  his  views  upon  this  intricate  openition  of  the  economy. 

Mr.  Alexander  Nai^myth   ^ays,  "  The  cells  of  the   pulp   are   ■ 
converted  into  ivory"    (or  dentinal)  **  cells  by  the  deposition 

within   them   uf  earthy 


snltfi,  and  the  cells  so 
conTcrted,  with  their  nu- 
clei, are  the  perfect 
ivory ;  moreover,  the 
nuclei  assume  a  peculiar 
arrangement  and  consti- 
tute tlie  ;itriieture  which 
I  have  described  and  de- 
monstrated by  the  name 
of  baccated  fibres/'  This 
explanation  of  the  man- 
ner of  the  formation  of 
ilentine,  designated  by 
Mr.  Nasmyth  by  the 
^ r^'  name  of  ivory,  differs 
h  from  that  given  by  Pro- 
»,    ^c  ^  J.  tj,      «    *T        .»       ,       fesisor  Owen  in  respect 

Ffo.  48    A  aiKi^rfitn  copied  froni  Mr  Naimyth'a  work  on  * 

tli4i  |}five1nt'"i(«i^^  ^^I'ucturoAud  &tr»«aim>flof  111*' Tp«lb,^liow-  nf  i^li£»  nirt    t-ilmn   in    tli<* 
iDg  th«  TicttJftf  ftQd  t*lld>ftr  .trneture  *ir  i\m  pitlp  of  »  ^^  ^^^  P^^  ^    lakCU  lU    lUC 

bio.K}-Tfl»e]i<  Ehd  miiiiiuriM  of  (b*  pulp,  bfltm^n  whioii  th«  proccss  oy  inc  nucici  OI 

reUulHT  Rlnieran!  k  #f*i9D."     fr  "  T|je  cMK  lu  prtM?e-ji  of  C4id-  .  i  j    -.fV^   ^^11  ,^w^?^  ^f 

vernioii   into  Uonf."  or  d<*tiUji*?.  ^' itnd   mcupyittis  llio  i>©ri-  ^^^  acniine   CCll^,  antl  Ol 

plieri.!  pHiirtloti  of  Ilia  pulp  *'    "  Tn  the  Hutj  bptw««u  cc,  (be  ^i              .              c  ^\  ^^^ 

traofiUittiiof  t»im«  cclUiolniho-*ruttur«fuflTorj,"or  den-  tllC  nilturc  Ot    tllC  TeSUlt- 

Uhb,  la  iDi)red<mrlr  cxliilil[e<(l,                                                               .              *        ,*  i  -    n 

nnt  ivory  itself;  wljich, 
according  to  Owen,  to  uniny  of  his  predecessors  and  to  the 
most  fiutlioritative  amnng  bis  coutemporuries,  is  permeated  by 
an  infinity  of  anastuuiosin*^  ranaUfMilL  while  the  tubules,  more 
or  less  marked  by  constrictions,  are  recognized  by  Nasmyth  as 
solid  fibres. 

The  clxauges  which  tht-  |»ijlp  undergoes  a  little  before  and  at 
about  the  time  of  the  commencement  of  the  deposition  of  earthy 
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ibetl  more  clearly  bj  Mr.  Tomea  than  by  any  pre- 
ceJiiig  writer.  He  divides  the  development  of  the  pulp  into 
tlij^«  stages.  Tilt*  firtjt^  be  terms  the  areolar;  the  i*eeond,  the 
e^Mlar^  and  the  third,  the  linear  8tage.  Tlie  first  embraces  the 
{period  of  the  earliest  appearance  of  the  pulp ;   the  second,  from 

I  the  time  when  iti*  composted  of  nucleated  cells  and  a  subgniimlttr 
imitizig  medium,  to  ihe  period  when  the  former  begins  to  assume 
a  linear  arrangement;  which  arrangement  immediately  preeedes 
dcntinification,  and  constitutes  the  third  stage*  The  cells  nearest 
to  the  coronal  surfaces  Fio.  49.  Fig.  50. 

_arr  the  first  to  assume 
position.    The  col- 

"timns  thus  furmed  of 
the  celts  take  an  ar- 
rangement nearly  ver- 
tical to  rhe  coronal  sur- 
face* or  corresponding 
to  the  direction  of  the 
dentinal  tubes  or  fibres 
tif  the  perfected  tooth,    .     ,«  „.w      .  .  ,  ,  ^  ,     .   » ^ 

<^  '      Fio.  40.  Th«  palp  In  klc  Mvosd  wHttgt  t«mpomA  of  uueleAtod 

and  running  narallel  to  ««n»"d  fobgrwiaiar  pUsmii 
each  other.      Scarcely  *^^^^^  ^*  ^^ kmagod  ta  hum,  c<»pi«4  from  Mr  toimm. 
any  trace  of  the  areolar  tissue  seen  in  the  first  or  earlier  stage 
can  be  detected  in  this,  the  second  tita^re, 

Thei*e  three  conditions,  in  the  advanced  pulp,  are  not  dtstin- 
guishedi  according  to  Mr.  Tomes^  by  well  defined  lines  of  dcmar- 
cationt  •*but  are  beautifully  blended,  the  one  with  the  other, 
pacing  from  the  one  extreme  of  condition  to  the  other  so  grad- 
ually that  the  transitions  are  not  at  first  recognized,  and  wben 
fttUy  recognized  are  again  lost  in  the  gradations  towards  a  fur- 
ther change.** 

The  cells  decrease  in  size  from  the  surface  toward  the  central 

n  of  the  pulp ;  but  the  smaller  increase  to  the  size  of  the 
[ifger  when  the  time  for  their  dentinification  arrives.  Each  cell 
after  falling  into  line,  divides  lengthwise  into  two  or  more,  and 
each  division  elongates.  A  central  nucleus  or  open  space  is 
in  each  cell,  which  lengthens  with  the  cell.  The  cells  by 
fteir  increasecl  length  become  pla^^d  end  lo  end,  and  ultimately 
anite;  and  the  elongated  central  apace  of  each  individual,  by  a 
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further  developnient^  joins  with   aud  opens  into  those  af  the 
super-imposed  cells;  thus  forming  a  central  tube  common  to  the 
lineiirly  united  cells,"  as  seen  in  Fig.  51*     ^'At  or  a  little  be- 
Fio.  51.  fore  this  period  of  development  the 

earthy  matter  is  received  into  the  cel- 
lular or  rather  tabular  and  intertu- 
bular  ti.ssue,  wherehv  the  gelatinous 
matrix,  having  assumed  the  required 
form,  is  converted  into  tubular  and 
intertubular  tissue;  in  other  words 
into  dentine.  In  some  instances  the 
linearly  arranged  cells  have  two  or 

Fia.  fi\.   The  pulp  id   lUc  Ihlrd  fltag«<.  ,  .  .    ,  ,  , 

■hiwing  ih«  eaiiB  piiced  eni  ro  <^Dd  «n4  even  three  central  cavities?,  but  m 
uttiiiais  10  form  CUB.  the   progrcss  ot   development  they 

become  joined  in  one.  Sometimes  they  appear  empty,  at  other 
times  occupied  by  granular  matter.  In  either  case  they  are 
usually  described  under  the  name  of  nuclei,"  The  transparent 
structure  less  membrane  enclosing  the  pulp  is  the  first  to  undergo 
solid  iBcaiion. 

Professor  Kiilliker  entertains  very  nearly  the  same  opinion 
with  regard  to  the  manner  of  the  formation  of  dentine  as  that 
expressed  by  Mr.  Tomes.  After  advancing  three  hypotheses, 
he  concludes  by  expressing  the  belief,  that  the  matrix  of  the 
dentinal  tubes,  the  intertubuhir  tissue,  *' proceeds  from  the  cylin- 
drical cells  investing  the  pulp  of  the  tooth,  which  undergo  a 
greater  or  less  elongation,  coalesce  and  ossify.**  The  canaliculi, 
or  tubes,  be  believes,  either  arise  from  the  nuclei  of  these  cells, 
or,  which  he  believes  to  he  more  prol>able,  are  the  remains  of  the 
cavities  of  the  cells,  the  boundaries  having  undergone  greater 
consolidation,  and  which,  therefore,  correspond  with  lacunae  of 
bone.  The  divisions,  he  thinks,  may  be  owing  to  a  longitudinal 
division,  from  time  to  time,  of  the  cells,  or  by  the  union  of  one 
cell  with  two  others. 

The  foregoing  brief  summary  of  the  opinions  of  the  authors 
referred  to,  will  serve  to  convey  an  idea  of  the  views  at  present 
entertained  with  regard  to  the  manner  of  the  formation  of  den- 
tine. 
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fORMATIOK  OF  THE   ENAMEL  OF  THE  TEETH. 

The  opiaion  formerly  entertained  upon  this  subject  was,  that 
the  enamel  is  a  depoe^ition  from  the  inner  merohrane  of  the  den- 
tal sae;  that  this,  after  the  Burface  of  the  pulp  of  the  tooth  has 
become  dentioified^  pours  out  upon  the  latter  a  thick  fluid,  which 
soon  condenses,  assuming  at  first  a  chalky  appearance,  and, 
afterwards,  hy  a  process  somewhat  similar  to  crystallization,  at- 
tains the  glossy*! ike  hardness  by  which  it  is  characterized.  Re- 
cent observations,  however,  especially  those  of  Kaschkow,  es- 
tablish the  erroneousness  of  the  views  prevailing  among  older 
writers. 

The  gelatinous  granular  substance  mentioned  by  Goodsir, 
tod  called  by  Raschkow  the  adamantine  organ»  situated  between 
the  follicle  and  tootli  germ,  (the  latter  of  which  it  invests,  at 
first  loosely,  but  afterwards  more  closely,  moulding  itself  to  the 
pulp,)  there  is  good  reason  to  believe,  is  destined  for  the  forma- 
tion of  the  enamel.  It  is  represented  by  the  last  named  author 
IS  forming  a  globular  nucleus  between  the  follicle  and  dental 
germ  at  a  very  early  period  of  the  growth  of  the  latter,  with  a 
bulging  externally,  and  presenting  a  pareneh\^matous  appear- 
ance internally  ;  but  gradually  exhibiting  angular  granulations, 
keld  together  by  filaments  of  areolar  tissue,  resembling  '*a  kind 
of  acttnenchyma,  «uch  as  may  he  seen  in  plants,'*  It  was  the 
diseovery  of  this  granular  substance  in  dissecting  the  jaws  of  a 
p!g  that  first  induced  the  writer  to  suppose  the  old  doctrine  of 
tbe  formation  of  the  enamel  to  be  incorrect.  It  is  at  first  as  re- 
presented  by  Raschkow  and  Goodsir,  disconnected  from  the  den- 
tal germ,  surrounded  by  fluid,  bearing  a  striking  resemblance  to 
the  liquor  amnii ;  but  is  gradually  transformed  into  a  membrane, 
uid  as  dentinification  commences  in  the  pulp,  attaches  itself  to 
it,  and  adheres  with  considerable  tenacity. 

It  was  no  doubt  the  discovery  of  this  that  led  Dekbarre  to 
«ippose  the  enamel  an  integral  part  of  the  tooth  and  proceeding 
from  the  dental  embryo,  for  he  speaks  of  the  formation  of  this 
outer  coating  of  the  teeth  as  being  produced  by  an  immense 
niiniber  of  small  cxhalant  vessels  which  form  a  sort  of  imper- 
ceptiblo  velvet.     Into  these  he  believed  the  phosphate  of  lime 


114 


FORMATION   OF   THE   ENAMEL. 


was  depositedj  and  in  sueli  a  way  as  not  to  destroy  their  organic 
sensibility. 

Raselikow  says,  '"  The  dental  gL'tm,  in  advancing  further  and 
further  into  the  dental  follicle,  makes  first  only  a  slight  impres- 
Bion  nn  the  globitljir  muss  of  the  eimrael  organ^  but  this  impress 
is  rendered  gradually  deeper  m  the  growth  of  the  germ  proceeds. 
When  the  germ  has  penetrated  further  iJito  the  hollow  thus  made, 
it  appears  narrower  towards  the  base^  and  thicker  under  the 
apex,  and  is  enclosed  on  every  side  by  the  parenchyma  of  the 
enamel -organ,  which  thus  assumes  the  appearance  of  a  hood, 
covering  the  dental  germ  when  advanced  in  its  development, 
and  capable,  by  placing  it  under  water,  of  being  separated  from 
it  without  difficulty,  and  without  injury,  either  by  the  com- 
pressor, or  in  any  other  manner."  He  also  represents  it  as 
being  disconnected  from  the  dental  capsule,  except  at  the  coro- 
nal portion,  where  it  seems  to  be  united  by  some  loose  vessels: 
it  is  thus  that  he  accounts  for  the  numerous  capillaries  which 
pervade  the  parenchyma  of  the  organ ;  and  from  this,  he  as- 
sumes that  while  the  dental  germ  haa  its  origin  from  the  ex- 
tremity of  the  sac  next  the  root,  the  enamel-organ  originates 
from  the  opposite  or  coronal  extremity^  and  that  '*  arising  at  op- 
posite points,  they  approach  each  other,  are  adapted  together, 
and  both  contribute  to  the  production  of  the  tooth," 

After  the  enamel-organ  has  adapted  itself  to  the  dental  pulp, 
a  peculiar  stratum  in  seen  on  its  inner  surface,  consisting  of  shorl 
uniform  fibres  placed  perpendicularly  *'  tt>  the  cavity,  formings 
as  it  were,  a  silky  lining'*  to  it;  which,  in  a  transverse  section 
of  the  enamel-organ,  may  be  *'  clearly  seen,  and  can  be  accu- 
rately distinguishetl  from  the  other  stellated  parenchyma  of  the 
substance,"  which  Raschkow  designates  the  enamel  pulp. 

According  to  this  author,  the  stratum  of  fibres,  originating 
in  ''  the  transformation  of  the  pulp  of  the  enamel,*'  with  which 
it  is  for  a  time  connected,  afterwards  separates  from  it,  so  as 
only  to  adhere  by  '"  a  few  filaments  of  cellular  tissue,  and  be- 
comes a  genuine  membrane;"  this,  on  account  of  the  function  it 
performs,  he  styles  the  enamel  membrane*  **  Its  inner  surface 
consists  of  hexangular,  nearly  uniform,  corpuscles,  visible  only 
through  a  magnifying  glass  ;  towat'ds  the  centre  of  each  of  which 
is  a  round  eminence.     These  corpuscles  are  nothing  more  than 
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the  ends  of  short  fibres,  of  which  the  whole  membrane  is  com- 
posed ;  and  which  being  pressed  togetlier,  assume  freely  the  hex- 
;tUr  form."  Tlieise  he  describes  as  being  disposed  in  regular 
s,  and  corresjiouditig  with  the  arrangement  of  the  enumel 
fibres. 

Each  of  these  fibres  is  an  excretory  duct  or  gland,  whose  pecu- 
liar function  it  h  to  secrete  the  **  enamel  fibre  corresponding  to 
it.**  Immediatelj  after  the  commencement  of  dentinifieatlon  of 
the  pulp,  each  one  of  these  fibres,  with  its  inner  extremity  placed 
upon  the  now  forming  subjacent  dentine^  begins  to  secrete  the 
eariliy  salts  of  which  this  substance  is  chiefly  composed*  While 
this  ia  going  on,  an  organic  lymph  seems  to  be  secreted  from  the 
parenchyma  of  the  enamel-membrane  wliich  penetrates  between 
the  individual  fibres,  and  renders  their  whole  substance  soft. 
This,  by  means  of  a  *' chemico-organic  process,"  afterwards  com- 
bines with  the  earthy  substances,  and  forms  the  animal  base  of 
the  enameh 

It  has  been  claimed  by  Raschkow,  that  the  dental  pulp  is  in- 
vested by  a  very  delicate  membrane,  which  he  denominates  the 
prfforrnntive  mrmbrane  ;  and  there  is  every  reason  to  believe, 
that  this  constitutes  the  bond  of  union  between  the  enamel  fibres 
n&d  the  dentine  of  the  tooth. 

Admitting  this  theory  of  the  formation  of  the  enamel  to  be 

krect,  the  frame  work  of  animal  tissue,  spoken  of  by  Mr.  Ka- 
jth,  as  entering  into  the  composition  of  this  substance,  is 
readily  accounted  for.  In  no  other  way,  unless  the  theory  of 
Delabarre  be  correct,  and  this  is  by  far  the  most  plausible,  can 
ita  presence  be  satisfactorily  explained, 

WitJi  regard  to  the  manner  of  the  formation  of  NmmytK$ 
membrane^  Professor  Kolliker  inclines  to  the  opinion  that  it  is 
*'a  calcified,  amurphous  exudation,  secreted  from  the  enamel 
orgs])  immediately  after  the  ossification  of  the  last  enamel  cella, 
vhieh  glaes  together  and  protects  the  ends  of  the  prisms  of  the 
frfiameh**  Huxley,  on  the  other  hand,  believing  the  enamel  to 
be  formed  beneath  the  membrune  wliich  invests  the  pnlp,  called 
hjf  Ka«»cbkow  the  preformative  memhrane^  is  of  opinion  that  Na- 
flh's  membrane  is  merely  an  altered  condition  of  this.     His 

Bory,  however,  of  tht*  manner  of  tlie  formation  of  the  enamel 
prisma,  aa  well  as  of  the  membrane  in  question,  needs  confirma- 
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tion.     That  part  which  relates  to  the  formation  of  the  enamel 
fibres,  is  little  more  than  a  revival  of  the  theory  of  Delabarre. 


FORMATION  OF  THE  CExMENTUM,  OR  CRUSTA  PETROSA. 

The  manner  of  the  formation  of  the  cementum,  has  been  vari- 
ously explained.  Raschkow  conjectures  that  it  is  probably  pro- 
duced by  the  remains  of  the  enamel  pulp.  More  recent  writers 
seem  to  regard  the  eemental  pulp  as  a  production  of  the  dental 
sac,  but  the  writer  is  inclined  to  believe  that  it  is  a  production 
of  that  portion  of  the  preformative  membrane  which  invests  the 
elongated  part  of  the  pulp  destined  for  the  formation  of  the  root ; 
and  that  this,  as  earthy  salts  are  deposited  in  the  pulp,  pours  out 
a  blastema  in  which  nucleated  cells  are  developed.  He  was  led 
to  the  adoption  of  this  belief  from  an  examination  of  a  tooth,  on 
every  part  of  the  surface  of  which,  there  is  a  development  of  ex- 
ostosis. Such  development  is  now  universally  admitted  to  be  a 
hypertrophied  condition  of  cementum,  the  structure  of  the  exos- 
tosis and  of  cementum  being  identical. 

The  tooth  in  question  belongs  to  the  Museum  of  the  Baltimore 
Dental  College,'*'  and  the  development  of  the  exostosis  must 
have  commenced  simultaneously  with  the  commencement  of  the 
deposition  of  earthy  salts  in  the  dentinal  pulp ;  and  so  rapidly 
did  it  proceed,  that  it  completely  broke  up  the  enamel  organ, 
penetrating  every  part  of  it,  so  that  only  here  and  there,  im- 
bedded in  its  substance,  small  patches  of  enamel  are  seen.  This 
phenomenon  can  only  be  accounted  for  by  supposing  that  the 
investing  membrane  of  the  pulp,  from  some  inexplicable  cause, 
poured  out  a  blastema,  which  was  immediately  converted  into 
cementum,  and  that  this  took  on  a  hypertrophied  condition 
before,  or  simultaneously  with,  the  deposition  of  earthy  salts  in 
the  cells  of  the  fibres  of  the  enamel  organ. 

*  It  wa«  presented  to  the  Author,  for  this  institution,  hj  Dr.  Swayse. 


CHAPTER     EIGHTH. 
FIRST  DENTITION. 

.  Thr  crowns  of  the  temporary  teelli,  as  hiis  been  shown,  are 
solidified  and  coated  with  euamet  at  birth,  and  although  at  about 
this  period  the  root^  of  the  incigiors  begin  to  be  formed^  yet  the 
organs  Mill  occupy  their  bony  cells  in  the  alveolar  ridge.  But 
«tf  ihe  lime  approaches  when  the  systeui  requires  a  diet  better 
tuited  to  the  support  of  tt*  increasing  energies  than  milk,  the 
one  on  which  the  chihl  has  hitherto  subsisted,  nature,  a^  if 
conscious  of  the  change  about  to  tiike  pkce,  calls  into  action 
certain  agents,  by  which  the  openings  into  the  alveolar  cell??  are 
enlarged  ;  and  through  which,  in  obedience  to  an  e»tRbli,shed  law, 
tbe  littlu  gems,  sparkling  with  whiteness,  gradually  and  slowly 
emerge,  pair  after  pair,  until  the  pearly  arches  are  completed, 
to  answer  the  demands  of  increasing  wants,  and  to  assist  ia  the 
articulation  of  those  lisping  accents  by  whicli  the  child's  early 
wished  arc  made  known. 

Dentiiiun  \a  divided  by  Mr*  Goodair  into  three  stage,^,  naraely, 
ihe  Follicular,  the  Saeular  and  the  Urupttve.  The  two  first 
have  already  been  considered,  and  it  now  only  remains  to  treat 
of  the  last. 


ERUPTIOK  OF  TBK  TEMPORARY  TEETH. 

Various  opinions  have  been  advanced  with  regard  to  the 
manner  in  which  the  passage  of  a  tooth,  from  the  alveolus 
tkroogh  the  gum,  is  eflected.  Some  suppose  it  is  the  result  of 
the  elongation  of  the  pulp  for  the  formation  of  the  root;  others, 
that  it  is  a  consequence  of  the  moulding  of  the  alveolus  around 
the  latter,  as  it  is  formed.  Some  believe  that  the  opening  through 
tbe  gum  is  effected  by  the  mechanical  act  ion  of  the  coronal  ex- 
tremity of  the  advancing  tooth ;  others,  and  with  far  more 
phuiaibility,  that  it  is  the  result  of  the  action  of  absorbent 
irgiitii  alone. 
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The  able  physiologi8t  and  learned  dentist,  Delabarre,  has  ad- 
vanced a  most  ingenious  theory  upon  this  subject.  He  belieyes 
that  the  passage  of  a  tooth  through  the  gum,  or  rather  its  escape 
from  its  crypt,  is  effected  in  precisely  the  same  manner  as  is  the 
birth  of  a  child.  He  regards  the  sac,  attached  above  to  the 
gum  and  below  to  the  neck  of  the  tooth,  as  the  chief  agent  in 
the  eruption,  and  believes  that  it  is  by  its  contraction  that  the 
latter  is  raised  from  the  bottom  of  the  alveolus,  and  ultimately 
forced  through  the  dilated  orifice  of  the  capsule  and  gum. 

This  is  the  most  rational  theory  that  has  been  advanced ;  it 
explains,  upon  principles  of  sound  physiology,  this  most  wonder- 
ful and  curious  operation  of  the  economy.  It  is  difficult  to 
imagine  how  the  elongation  of  the  pulp,  or  the  moulding  of  the 
alveolar  walls  to  it,  can  have  any  agency  in  forcing  the  tooth 
through  the  gums.  If  the  elongation  of  the  pulp  commenced 
before  the  crown  of  the  tooth  had  made  any  advance  towards 
the  gums,  it  would  at  once  come  in  contact  with  the  floor  of  the 
alveolus,  and  in  its  soft  and  yielding  condition  be  caused  to 
assume  a  configuration  different  from  that  presented  by  the 
root  of  a  naturally  developed  tooth.  The  crown  of  the  tooth, 
therefore,  must  make  some  progress  towards  the  gum,  before  the 
elongation  of  its  pulp  can  commence,  and  it  is  difficult  to  con- 
ceive how  this  can  be  effected,  even  by  the  contraction  of  the 
sac,  unless  a  way  be  previously  or  contemporaneously  worked 
out  for  the  advancing  crown. 

This  theory  is  objected  to  by  some,  on  the  ground  that  the 
two  membranes  of  which  the  dental  matrix  or  sac  is  composed, 
are  of  a  fibrous  structure,  and  consequently,  not  endowed  with 
contractile  properties  ;  but  the  microscope  of  Mr.  Nnsmyth  has 
shown  that  the  inner  lamina  is  composed  of  layers  of  cells,  loosely 
arranged,  and  separated  by  interspaces  equal  to  half  the  diame- 
ter of  the  cell.  In  another  place,  the  same  writer  observes,  that 
the  inner  lamina  seems  to  partake  more  of  the  nature  of  a  serous 
than  of  a  mucous  membrane.  That  the  sac  does  contract,  is 
proven  by  the  fact,  that  it  shortens  as  the  tooth  advances ;  so 
that,  ultimately,  after  the  complete  extrusion  of  the  crown,  it 
constitutes  the  free  edge  of  the  gum. 

The  dentinification  of  the  exterior  of  the  root  of  the  tooth  pro- 
ceeds nearly  as  fast  as  the  elongation  of  the  pulp  for  its  forma- 
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tt0&.  Commencing  at  the  neck,  it  proceeds  inward  and  doirn* 
jifBrd,  forming  eonceniric  layers,  one  within  and  above  the 
oilier,  until  it  reaches  the  extremity ;  until  nothing  remains  hut 
a  sniftll  canal  running  through  the  centre,  from  its  apex  to  the 
caTity  in  the  crown*  through  which  the  dental  vessels  and  nerves 
pass.  The  alveoluB,  in  ihe  meantime^  deepens,  its  walls  ap- 
proach each  other,  and  closely  eml»race  the  root  of  the  tooth. 

As  soon  as  the  edge  of  the  coronal  extremity  of  the  tooth  comes 
fbrotigh  the  gum,  tlie  sac  resumes  its  primitive  follicular  condi- 
tioD;  but  still  connected  with  the  neck  of  the  tooth,  it  continues 
to  eontract  until  the  whole  of  the  crown  has  emerged  from  the 
gnm. 

The  periofis  of  the  eruption  of  the  temporary  teeth  are  variable, 
depending  probably  upon  the  rotate  of  the  constitutional  health. 
Tbo  fol lowing,  however,  may  be  regard  as  a  very  near  approxi- 
mation, namely : 

The  central  incisors  from  5  to  8  months  after  birth. 
**    lateral  incisors      "    7  to  10     ''         "         " 
**    first  molars  *^  12  to  16     *'         **         '* 

^*    cuspids  *'  14  to  20     '"         **         " 

**  second  molars  ''  iO  to  86  "  <*  *« 
No  general  ruU*,  however,  can  be  laid  down  from  which  there 
will  not  be  frecjuent  deviations.  The  following  i.s  the  most  re- 
markable case  of  deviation,  not  only  from  the  normal  period, 
but  also  from  the  natural  order  of  the  eruption  of  the  teeth,  which 
the  author  has  ever  met  with.  In  November,  1840,  he  was  sent 
for  to  lance  the  gums  of  an  infant  only  four  months  old.  On  ex- 
amining the  mouth,  the  gums  on  each  side,  both  in  the  lower  and 
upper  jaws,  about  where  the  first  temporary  molars  are  situated, 
were  found  much  swollen  and  inflamed.  As  these  teeth  were 
eTtdtntly  forcing  their  way  througli  the  gums,  and  as  the  child 
waa  threatened  with  convulsions,  it  became  necessary  to  lance 
tlieoi  itoroediatidy.  This  was  accordingly  done,  to  the  instant 
relief  of  the  little  sufferer  A  few  dsivs  after,  the  tetth  made 
ihftr  appearance,  but  the  eruption  of  the  central  incisors  did  not 
take  place  until  about  the  seventh  month. 

There  is  sometimes  an  extraordinary  tardiness  of  action  in 
the  eruption  of  the  temporary  teeth.  There  is  a  case  of  a  child, 
on  record,  that  did  nut  cut  any  of  its  teeth  until  it  was  ten  years 
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old.  Lefoulon  states  that  he  saw  a  young  girl,  seyen  years  of 
age,  whose  inferior  incisors  had  not  yet  appeared.  Several 
cases  have  come  under  the  observation  of  the  author,  in  which 
dentition  did  not  commence  until  the  fifteenth,  and  in  one  not 
until  the  twentieth  month.  On  the  other  hand,  there  are  cases  of 
precocity  in  the  eruption  of  the  teeth  equally  remarkable,  as  for 
example,  when  the  two  lower  incisors  appear  at  birth ;  such  oc- 
currences have  been  met  with.  Louis  XIV.  was  born  with  four 
teeth,  and  Polydorus  Virgilius  mentions  a  child  that  was  born 
with  six.  Ilaller,  in  his  Elements  of  Physiology,  enumerates 
the  cases  of  nineteen  children  who  were  born  with  teeth.  Other 
examples  are  on  record,  and  there  are  few  physicians  or  dentists 
who  have  been  in  practice  ten  or  fifteen  years,  who  have  not  met 
with  like  cases. 

In  speaking  of  those  early  productions,  Mr.  Fox  says,  '^  As 
they  only  have  a  weak  attachment  to  the  gums,  they  soon  become 
loose,  producing  considerable  inflammation  in  the  mouth  of  the 
child,  as  well  as  occasioning  considerable  inconvenience  to  the 
mother.     It  is,  therefore,  advisable  to  extract  them  immediately, 
for  they  can  never  come  to  perfection.'*  The  author  is  compelled 
to  differ  with  Mr.  Fox,  for  their  attachment  is  not. always,  as  he 
supposes,  confined  to  the  gums ;  their  roots  are  sometimes  secure' 
ly  fixed  in  sockets  in  the  jaw.     When  this  is  the  case,  they 
seldom  occasion  much  inconvenience,  and  their  extraction  would 
be  highly  improper.     It  is  always  better,  therefore,  to  wait  until 
there  is  some  positive  indication  that  such  operation  is  necessary, 
before  performing  it. 

In  the  eruption  of  the  teeth,  nearly  the  same  order  is  followed 
that  is  observed  in  their  solidification.  The  central  incisors  ap- 
pear first,  then  the  lateral,  next  the  first  molars,  afterwards  the 
cuspids,  and,  lastly,  the  second  molars. 

The  lower  teeth  in  their  eruption,  are  said,  usually,  to  precede 
the  upper  by  about  two  or  three  months,  but  the  upper  appear 
first  nearly  as  often  as  the  lower. 
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MORBID  EFFECTS  RESULTING  FROM   FIRST  DENTITION. 

When  we  consider  the  early  age  at  which  first  dentition  com- 
mences, and  the  fragile  and  irritable  state  of  the  system,  it  will 
not  appear  wonderful  that  infants  should  so  frequently  suffer 
from  the  efforts  of  the  economy  for  the  liberation  of  these  organs 
from  the  bony  cells  and  superincumbent  gums,  in  which  they  are 
confined.  The  constitution,  at  this  tender  period  of  life,  often 
receiyes  a  shock  from  which  it  never  recovers ;  and  the  seeds  of 
many  chronic  diseases  are  caused  to  germinate,  which,  otherwise, 
in  all  probability,  would  have  forever  remained  dormant. 

This  is  generally  regarded  as  the  most  critical  period  of  life, 
and  it  has  often  proved  one  of  bereavement  and  sorrow.  The 
whole  process  is  sometimes  completed  without  inconvenience, 
but,  at  other  times,  it  is  attended  with  so  much  pain  and  irrita- 
tion that  the  most  alarming  and  complicated  forms  of  disease  re- 
sult from  it. 

The  irritation  accompanying  first  dentition  is  supposed  to 
\%  caused  by  the  pressure  which  the  teeth  make  upon  the  gums 
in  forcing  their  way  out,  which  irritation  varies  in  extent,  ac- 
cording to  the  health  and  temperament  of  the  child.  When 
the  absorption  of  the  gums  and  dilatation  of  the  neck  of  the 
8SC  keep  pace  with  the  growth  of  the  tooth,  the  pressure  is 
waroely  perceptible;  but  when  these  functions  are  tardily 
performed  it  becomes  more  jor  less  great,  in  proportion  as  the 
growth  of  the  one  outstrips  the  absorption  and  dilatation  of  the 
<^ther.  It  may  be,  that  much  of  the  irritation  is  produced  by 
^ke  pressure  of  the  tooth  upon  the  pulp ;  for,  when  its  progress 
w  retarded  by  the  resistance  of  the  gums,  the  elongation  of 
^K  for  the  formation  of  the  root,  would,  of  necessity,  cause  the 
wlidified  part  to  press  upon  it ;  which  as  a  matter  of  course, 
^ould  give  rise  to  great  pain  and  irritation. 

Dr.  Good  is  of  opinion  that  the  pressure  of  the  teeth  against  the 
g^s  "is  not  uniformly  exerted  throughout  the  course  of  teething, 
fcDtis  divided  into  distinct  periods  or  stages;  as  though  the  vital 
or  instinctive  principle,  which  is  what  we  mean  by  nature, 
becomes  exhausted  by  a  certain  extent  of  action,  and  requires 
rest  and  a  state  of  intermission. 
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*'  The  first  or  active  stuge  of  teething  is  usually  about 
third  or  fourth  month  of  infancy,  and  constitutes  what  is  ci 
breeding  tlie  teeth  ;  or  the  conversion  of  the  pulpy  rudiment 
buried  in  the  gums  and  formed  during  fcetal  life,  into  a  solid 
tnnteri»l,  which,  at  the  ^nme  time,  shoots  downward,  and  gives 
to  every  tooth  a  neck  or  fang.'* 

The  period  of  dentition  here  referred  to  is  the  time  when  the 
sac  begins  to  contract.  The  coronal  extremity  of  the  tooth  is 
then  brought  in  contact  with  the  sac,  and  when  the  formation 
of  the  root  of  tlie  former  proccedts  more  rapidly  than  the  con- 
traction of  the  latter,  the  root  comes  in  contact  with  the  bottom 
of  the  alveolu?,  and  doubtless  much  of  the  irritation,  as  we  have 
before  intimated,  resulting  from  dentition,  is  attributable  to 
this  circumstance.  But  Dr»  G.  is  mistaken  in  supposing  that 
the  pulpy  rudiment  begins  to  be  converted  into  a  solid  material 
at  the  third  or  fourth  month  of  infancy,  when,  what  he  terms, 
the  first  or  active  sttige  of  teething  commences*  Several  layers 
of  dentine  are  perfectly  formed  over  most  of  the  pulps  of  the 
temporary  teeth  at  birth,  though  the  enamel  is  not  quite  com- 
pleted at  so  early  a  period.  The  doctor  has  evidently  confounded 
the  commencement  of  the  elongation  of  the  pulp  with  that  of  its 
solidification. 

During  the  period  of  teething,  the  child  is  restless  and  fretful, 
but  its  paroxjsms  of  suffering  are  periodical,  and  seldom  last 
more  than  two  or  three  hours  at  a  time;  whereas,  were  the 
pressure  of  the  teeth  upon  the  guma  uniform  and  constant,  there 
would  be  no  intermissions.  The  repose  thus  afforded,  enables 
the  sjstem  to  recover  in  some  degree  from  the  exhaustion  occa- 
sioned by  each  preceding  paroxysm.  If  it  were  not  for  this,  its 
excited  energies  would  soon  be  worn  out,  and  the  child  fall  a  vic- 
tim to  the  continued  intensity  of  its  suff'erings. 

When  the  irritation  is  merely  local,  it  is  usually  of  short  du- 
ration, and  consists  in  a  slight  tenderness  and  tumefaction  of  the 
gums,  accompanied  by  increased  secretion  of  saliva.  But  when 
it  is  sufficiently  great  to  affect  the  functional  operations  of  other 
parts  of  the  system,  febrile  syniptoms  of  a  general  and  more  or 
less  aggravated  character  supervene,  attended  with  drowsiness, 
diarrhoea,  and  not  unfrequently,  with  various  cutaneous  eruptions ; 
such  as  the  red  gum,  also  pustules,  at  first  filled  with  limpid  fiuid. 
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bat  which,  afterwards,  become  purulent.  The  former  appear  on 
the  neck  and  face :  the  latter  are  not  confined  to  any  particular 
part  of  the  body,  hut  are  either  thinly  scattered  over  its  whole 
surface^  or  appear  in  sraall  patches.  There  is  also  another  kind 
of  eruption  which  breaks  out  about  the  mouth,  cheeks  and  fore- 
htmi^  sometimes  extending  to  the  sculp;  which,  in  a  short  time 
driM  up  and  becomes  covered  with  disagreeable  scabs.  These 
drop  off,  after  a  while,  to  be  succeeded  by  others. 

These  eruptions  are  generally  regarded  as  indications  of  the 
stttution  of  a  milder  for  a  more  aggravated  form  of  disease, 
should  not,  therefore,  be  too  hastily  suppressed. 

To  these  symptoms,  we  may  add,  cough,  spasms  of  the  mus- 
cles of  the  face,  particularly  of  those  about  the  mouth ;  and,  when 
the  diarrhoea  19  so  copious  as  to  occasion  great  emaciation,  con- 
v^Uions  and  death,  sometimes,  supervene. 

Thus  far,  we  have  merely  glanced  at  a  few  of  the  effects  of 
first  dentition.  To  attempt  a  description  of  all,  would  involve 
the  eoumeration  of  the  whole  catalogue  of  diseases  peculiar  to 
infancj ;  but  which,  as  they  more  properly  belong  to  another 
branch  of  medicine,  we  shall  neither  atop  to  describe  nor  point 
oat,  minutely,  their  curative  indications. 

It  may  be  well,  however,  to  state,  that  the  local  treatment 
ooiifitstd  in  making  a  free  incision  with  a  lancet  through  the  tume- 
fitd  gum,  down  to  the  advancing  tooth.  This,  in  very  many 
affords  immediate  relief  and  supersedes  the  necessity  of 
other  treatment.  It  is  objected  to  by  some,  on  the  ground,  that, 
thoaghitraay  afford  temporary  relief,  the  cicatrix,  formed  by  the 
.  Iia&ling  of  the  wound,  constitutes  a  greater  obstacle  to  the  exit 
of  the  tooth,  than  the  parts  ever  do  when  left  to  themselves. 
Jiow,  any  one  at  all  conversant  with  the  subject,  knows  that  in 
fonjT  esses  out  of  five,  where  the  operation  is  necessary,  the  teeth 
mre  so  far  advanced,  that  when  the  incised  goms  collapse,  their 
crowiia  iinmediately  protrude :  and  even  when  the  wound  does 
unite,  the  soft  and  spongy  cicatrix  yields  more  readily  to  the 
action  of  the  absorbents  than  the  gums  do  in  their  natural  state* 

Another  objection  is  founded  upon  the  supposition  that  the 
eoamel,  at  this  early  period,  is  in  a  soft  and  amorphous  state, 
and  that,  consequently,  the  teeth  may  be  injured  by  the  contact 
knife*     But  as  the  parts  of  the  enamel  exposed  to  the  in- 
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strument  usually  attain  their  greatest  hardness  before  such  ope- 
ration is  required,  this  objection  is  without  foundation.  In  short, 
we  have  never  known  any  injury  to  result  from  it,  either  in  our 
own  practice,  or  in  that  of  others :  nor  can  those  who  are  opposed 
to  it,  bring  facts  to  support  their  opposition. 

It  is  true,  there  is  sometimes  considerable  hemorrhage,  which, 
in  two  or  three  instances,  has  terminated  fatally,  but  it  rarely 
happens  that  this  is  very  considerable,  and  it  almost  always  sub- 
sides in  a  few  minutes. 

This  simple  operation  often  succeeds  after  all  other  attempts 
to  afford  relief  have  failed.  We  have  frequently  known  children, 
after  having  suffered  the  greatest  agony  for  days  and  weeks  and 
until  they  had  become  reduced  to  mere  skeletons,  obtain  imme- 
diate relief  without  any  other  treatment.  This  at  once  removes 
the  cause ;  whereas,  other  remedies  only  counteract  the  effects  of 
the  suffering,  and  can  only  be  considered  as  palliatives  that  may 
assist  nature  in  her  struggles  with  disease,  but  cannot  always 
prevent  her  from  sinking  in  the  contest. 


CHAPTER   NINTH. 


SHEDDING  OF  THE  TEMPORARY  TEETH, 


I  very  singular  notions  were  entertained  among  the  an- 
coacerning  the  temporary  teeth.  Many  thought  they 
never  had  roots,  inasmuch  as  they  were  observed  to  be  wanting 
when  they  dropped  out ;  others,  that  the  crowns  were  removed, 
while  the  roots  remained  and  afterwards  grew  and  became  the 
permanent  teeth. 

■  The  shedding  of  the  temporary  teeth,  a  most  wonderful  opera- 
tion of  the  economy,  is  effected  in  accordance  with  an  established 

_    law ;  but  there  exists,  among  physiologists,  some  difference  of  opin- 

I   ion  with  regard  to  the  precise  manner  in  which  it  is  effected.  Most 

writers  ascribe  their  destruction  to  the  action  of  the  absorbents, 

Mr.  Fox  supposes,  that  as  the  new  teeth  begin  to  rise  from  their 

ioeketSy  they  come  in  contact  with,  and  press  upon,  first,  the 

^ partition  of  bone  intervening  between  them  and  the  roots  of  the 
mporariess,  and  afterwards  upon  the  roots  themselves  ;  and  this 
jircsanrey  he  believes,  induces  their  absorption.  He  afterwards, 
bawever,  admits  that  pressure  is  not  necessary  to  their  absorp- 
H  tiaii^  as  it  sometimes  takes  place  where  there  is  none. 
H  Mr.  Hunter  does  not  attempt  to  explain  the  manner  of  the 
W  destruction  of  the  roots  of  the  temporary  teeth  in  any  other  way 
than  by  stating,  that  they  decay  off  up  to  the  gum.  Fauchard 
K  tod  Bourdet  attribute  their  removal  to  the  action  of  a  corrosive 

■  Inid,  supplied  for  the  special  purpose.  Bunon  thinks  they  are 
worn  away  by  the  rising  teeth.  Led  use  is  of  the  opinion  that 
when  the  process  of  their  removal  begins,  their  vessels  cease  to 
Mpply  noitrishing  juices,  and  that  they  are  broken  up  by  a  spe- 
de0  of  maceration :  while  Jourdain  thinks  it  is  both  by  abrasion 
and  corrosion. 

Mr.  Bell,  as  do  indeed  almost  all  recent  writers,  adopts  the 
ikeory  of  Mr.  Fox,  that  the  destruction  of  the  roots  of  the  tem- 
teeth  is  the  result  of  absorption.     Laforgue,  observing  a 
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fungiform  or  carneous  substance  behind  the  root  of  the  temporary 
tooth — whicb,  in  fact,  had  been  noticed  by  Boiirdet,  and  sup- 
posed bj  him  to  exhale  a  fluid  possessed  of  solvent  qualities^ — ^gave 
it  the  name  of  abeorbing  apparatus,  and  asBigned  to  it  the  office 
of  removing  the  root  of  the  primary  tooth. 

Delabarre,  who  haa  treated  this  ^subject  at  greater  length  and, 
apparently,  investigated  it  more  closely,  corroborates  the  views 
of  Laforgne,  and  gives  the  following  description  of  the  manner 
of  the  formation  and  function  of  the  carneoua  substance  spoken 
of  by  this  author  '*  While  the  crown  of  the  tooth  of  replace- 
ment/' says  Delabarre,  "is  yet  in  formation,  the  external  mem- 
brane of  the  matrix  is  simply  crossed  by  a  few  blood-vessels  ;  but 
as  soon  as  it  is  completed,  the  capillaries  are  then  developed  in 
a  very  peculiar  manner,  and  form  a  tissue  as  fine  as  cobweb; 
from  this  tissue  the  internal  membranej  instead  of  continuing 
very  delicate,  and  of  a  pale  red  color,  increases  in  thickness  and 
assumes  a  redder  hue.  As  was  before  said,  it  is  at  the  instant 
in  which  the  contraction  of  the  coats  of  the  matrix  commencea, 
(investments  which  extend  from  the  gum  to  the  neck  of  the  tooth), 
that  the  congeries  of  vessels  entering  into  their  tisssue,  assist  in 
forming  a  body  of  a  car  neons  appearance,  whose  absorbents  ex- 
tend their  influence  over  all  the  surrounding  parts ;  it  is,  there- 
fore, the  dental  matrix  itself,  which,  after  being  dilated  to  serve 
as  a  protecting  envelop  to  the  tooth,  ia  contracted  to  form — not 
only  this  bud-like  body  which  we  find  immediately  below  the 
milk  tooth  at  the  instant  in  which  it  naturally  falls  out,  and 
whose  volume  is  necessarily  augmented  as  odontoaeisis  gradually 
goes  on ;  but  also  a  carneous  mass  by  which  the  whole  is  sm*- 
rounded,  and  whose  thickness  is  the  more  remarkable  as  the 
organ  that  it  envelops  is  nearer  its  orifice/' 

After  giving  this  description,  he  ask.s,  '*  Is  there  a  dissolving 
fluid  that  acts  chemically  on  the  surrounding  parts  j  or  do  the 
absorbents,  without  any  intermediate  agency,  destroy  everything 
that  would  obstruct  the  advance  of  the  tooth?"*  In  reply  to 
this,  he  says,  ^'  Not  possessing  positive  proof  to  guide  me  in  the 
decision  of  these  questions,  and  finding  the  evidence  of  others  of 
little  importance,  I  shall  not  attempt  to  answer  them." 

In  pursuing  this  subject  further,  he  states  that  the  vessels  of 
the  temporary  tooth  often  remain  entire  in  the  midst  of  this  car- 
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oeons  (fleshy)  substance,  and  continue  to  convey  their  fluids  to 
the  central  part**,  whilst  the  calcareous  ingredients  and  the  gela- 
tine have  been  removed ;  but  that,  at  other  tirne^,  they  too,  are 
destroyed.  The  conclusion  to  which  he  arrives-,  after  a  careful 
eitamtnation  of  the  whole  subject,  is ;  that  whether  the  earthy  and 
animal  parts  of  the  roots  are  removed  by  the  absorbents  of  the 
carneoud  tubercle  in  question  without  previous  change,  or  whether 
they  are  decomposed  by  the  chemical  action  of  a  fluid  exhaled 
from  it,  they  are  ultimately  carried  back  into  the  general  circu- 
lating system. 

In  proof  of  the  agency  of  the  carneous  tubercle  in  the  destruc- 
tion of  the  roots  of  the  temporary  teeth,  he  mentions  one  fact 
that  goes  very  far  to  establish  the  tnit!i  of  the  opinion  that  it 
does  so;  and  which,  if  his  views  be  correct,  will  account  for  those 
eases  oocasionally  to  be  met  with,  in  which  one  or  more  of  the 
permanent  teeth  fail  to  appear.  It  is  thi* :  if  the  carneous  sub- 
stance fails  to  be  developed,  or  is  destroyed,  the  succession al 
tooth  remains  in  its  socket,  and  never  makes  its  appearance. 
Ca0i0  of  this  kind  have  fallen  under  the  notice  of  almost  every 
dentist. 

In  as  few  words  as  possible  we  have  given  .the  views  of  this 
ingenious  writer  on  the  subject  under  consideration;  and  although 
they  do  not  seem  to  have  attracted  much  attention  from  English 
writers,  and  are  rejected  by  Mr.  Bell  on  the  ground,  that  the 
destruction  of  the  root  of  the  temporary  tooth  frequently  com- 
meoces  on  a  part  ^Hhe  most  remote  from  the  sac  of  the  perman- 
ent tooth/*  we  arc  disposed  to  believe  thera,  for  the  most  part, 
correct,  the  more  especially  since  we  entirely  disagree  with  Mr. 
Bell,  As  to  the  existence  of  the  fleshy  tubercles,  there  can  be 
no  question,  and  that  it  is  through  the  agency  of  these  that  the 
roots  of  the  temporary  teeth  are  destroyed,  seems  more  than 
probable.  But,  whether  i^s  through  the  agency  of  their  absor- 
bent vessels  or  a  chemical  Ind  exhaled  for  the  purpose,  may  not, 
tDelsbarre  says,  be  so  easy  to  determine.  We  are  inclined  to 
iieve,  however,  that  the  latter  ugent  is  the  one  principally  con- 
cerned in  effecting  the  destruction  of  the  fangs,  und  for  the  rea- 
if  litmus  paper  be  applied  to  the  fleshy  tubercle,  imme- 
aftcr  tlie  crown  of  a  temporary  tooth  has  fallen  out  or 
bsen  removed,  it  turns  red,  thus  showing  the  presence  of  an 
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acid.  That  the  absorbents  hure  sometjimg  to  do  in  this  prooess^' 
is,  we  think,  very  probable ;  but  we  believe  the  operation  of  these 
delicate  vesseli*  is  here  always  preceded  by  the  action  of  a  cheniK 
cal  agent.  I 

The  change  that  takes  place  in  the  external  membrane  of  thij 
sac*  as  noticed  by  Delabarre,  is  observable,  firsts  on  the  peduDcle 
or  chord  leading  from  it  to  the  gum  behind  the  temporary  tooth. 
It  here  becomes  thickened  about  the  time  that  the  root  of  the 
new  tooth  begins  to  form,  and  assumes  a  fleshy  appearance,  and 
it  i»  hert'  that  the  destruction  of  the  surrounding  bone  com- 
mences,  enlarging  the  alveolo-dental  canal,  and  gradually  renior* 
ing  the  intervening  bony  partition,  and  finally,  the  root  of  the 
temporary  tooth.     The  agency  of  this  thickened  and  fleshy  con- 
dition of  ihe  external  membrane  of  the  capsule  in  the  removal  of 
the  roots  of  the  temporary  teeth  is  rendered  more  eonclusive  bj 
the  fact,  that,  in  tho^  ca^es  in  which  the  roots  of  the  permanent 
teeth  have  become  partiaUy  destroyed,  the  alveolo-dental  periot^ 
teum  presenta  a  similar  appearance.     In  the  formation,  too,  ol 
alveolar  abecesa,  the  tubercle  at  the  extremity  of  the  root  pre- 
sentjs  a  like  aspect*     There  also  seems  to  be,  in  this  interesting 
operation  of  the  economy,  an  asaociaiion  of  functions  mutualh 
dependent  upon  each  other ;  so  that,  if  one  be  suspended,  lb 
others  fail  to  be  performed.     Thus,  if  firom  any  cause,  the  0K 
fajls  10  contract,  the  fleshy  tubercle  is  not  developed,  nor  doi 
ike  formation  of  the  root  take  plaee ;  consequently,  the  crotr 
of  the  loolh  reamins  in  its  alreotoB.     Harmonious  consent  of  «» 
aociaied  actians  are  nowhere  more  beautifully  exemplified,  tltu 
in  ikeae  lliree  operations. 

It  often  happens^  that  the  roc^l  of  a  temporary  tooth  failitt 
bt  deatrajed,  and  that  the  crown  of  the  replaeiiig  organ  coifiia 
Ihroagk  the  gani  ia  a  wrong  place.  Whenever  ihia  occurs,  tiM 
varaemia  body  is  developed  oiily  beneath  the  parts  through  tlii 
opening  of  which  the  new  tooth  ha^ppaared,  and  is  not  brough 
in  contact  with  the  bony  paitiuoa,  balwcen  it  and  the 
the  temporary  lootL 

The  laanner  of  the  dttetxwetkn  of  the  roola  of  the  temporar 
itaili  baa  beta  a  wahj/tm  af  caiwfal  iaqfiirjr  with  ihe  author  k 
atvftml  yaafs;  aid  iba  wkta  ba  baa  rauabad  il,  the  more  Ml; 
baa  b#  baeaaia  eoavt»ce4  tbai  h  is  Ibe  rarah  of  the  action  4 
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this  fleshy  tubercle.  W^iile  its  formation  would  seem  to  be  the 
result  of  the  contraction  of  the  dental  sac  and  its  appendage,  for 
the  purpose  of  effecting  the  eruption  of  the  tooth,  it  is  especially 
charged  with  the  removal  of  everything  that  would  obstruct  its 
passage. 

In  conclusion,  it  is  only  necessary  to  observe  that  the  tempo- 
rary teeth  are  shed  in  the  same  order  in  which  they  appear. 
After  one  pair  has  been  shed,  a  sufficient  time  usually  elapses 
before  the  shedding  of  another,  for  those  of  the  same  class  of 
the  permanent  set  to  come  forward  and  take  their  place.  Thus, 
the  jaws  are  never  deprived,  unless  from  some  other  cause  than 
the  destruction  of  the  roots  of  the  temporary  set,  of  more  than 
two  teeth  in  each  jaw  at  any  one  time. 


CHAPTER    TENTH. 


SECOND  DENTITION. 


Thsrb  are  no  operations  of  the  animal  economy  more  singulftr 

or  interesting  than  those  exhibited  in  the  gradual  destruction  of 

the  roots  of  the  temporary,  and  in  the  growth  and  eruption  of 

the  permanent  teeth.     The  time  of  life  when  they  occur^  con^ 

lutes  an  important  epoch  in  the  history  of  every  individual.  ^ 

During  childhood,  the  alveolar  arches  form  only  about  half  & 

circle,  but  by  the  gradual  elongation  of  the  jaws  they  ultimatelj, 

at  adult  age,  form  nearly  the  half  of  an   ellipsis ;  so  that  the 

number  of  teeth  required  to  fill  them  at  the  one  period,  is  but 

little  more  than  half  the  number  required  at  the  other*  f 

Moreover,   the  food  of  children  is  principally  vegetable,  W 

quiring  but  little  mastication  to  prepare  it   for  the  stomach; 

whereas  that  of  adults  conaisto  of  an  almost  equal  addidoDil 

portion  of  antmal  matter,  which,  owing  to  the  greater  cohesion 

of  it^  particles,  require  a  more  numeroua  and  substantial  scyj 

instruments  for  its  trituration.  H 

So  admirable  is  the  economy  of  second  dentition,  that  eren 

before  the  shedding  of  the  temporary  teeth  commences,  and  a 

MOO  as  the  jawa  are  sufficiently  enlarged,  four  of  the  secoD^ 

msif  one  on  eacli  side,  in  emch  maxilla,  make  their  appearance 

Cottnquently^  the  rnunber  of  teetk,  after  the  completion  of  tkt 

fnl  aet,  is  nev^er  diminlahed^  unless  by  accident  or  disease. 

The  rudiments  of  the  permanent  bacisora  mad  euapids  hif< 
at^dned  their  full  site  at  birth,  amd  tmA  k  aituated  immediatd] 
bikkid  ila  Qorr^spoadiiig  MmpomyiMtk 

IW  nwmwil  iMlki  witk  tike  exeeplm  of  the  bieospida,  m 
mmUmMj  hrftr  tkM  tke  temfonrj^  and  during  the  time  0 
•M  flitttafeid  m  ^m  igginiiii  of  a  madi  amallei 
Bil  ketee  ihm  A^iXmg  of  tk#  tm  set  begbs,  thi 
ie«<k,  by  an  increase  im  the  depth  of  the  jawg,  aa( 
tke  litTTtloyiitit  of  the  mlimlv  pgiwta,  ai«  kro^ht  forward 


SBGOND    DENTITION. 


131 


and,  at  aboQt  the  fifth  year,  they  are  situated  ioiraediately  be- 
neath the  decidaous  in  the  lower,  and  nearly  above  them  in  the 

per  maxilla,  occupying  places  in  the  alveolar  border,  corres- 

ading  in  depth  to  the  length  of  their  respective  roots. 

By  tfaia  arrangement  the  permanent  teeth  occupy  the  smallest 

Bible  space  in  the  jaws*  The  central  incisors  and  cuspids 
riy  fill  the  anterior  part  of  the  arch,  while  the  lateral  are 
thrown  behind  and  partly  between  them. 

The  following  concise  description  of  the  relative  position  of 
the  teeth,  at  the  fifth  year  after  birth,  is  given  by  Mr*  Bell*  ''  In 
the  upper  jaw,  the  central  incisors  are  situated  immediately  be- 
neath the  nose,  the  lateral  incisors  are  thrown  back  behind  the 
points  of  the  cuspida,  and  the  base  of  the  latter  is  scarcely  a 
quarter  of  an  inch  below  the  orbit.  In  the  lower  jaw,  the  cug- 
pidfl  are  placed  at  the  very  base  of  the  bone,  with  only  u  thin 
layer  beneath  them,  but  the  crowding  is  much  less  considerable 
than  in  the  upper  jaw,  from  the  smaller  comparative  size  of  the 
incisors* 

'*Tho  permanent  central  incisor  of  the  lower  jaw  is  placed 
immediately  beneath  the  temporary,  with  its  point  directed  a 
little  backwards,  behind  the  partially  absorbed  root  of  the  latter. 
The  lateral  incisor,  not  yet  so  far  advanced,  is  placed  deeper  in 
the  jaw,  and  instead  of  being  immediately  beneath  the  tempo- 
rary, h  situated  with  its  point  between  the  roots  of  this  and 
the  cuspid.  The  permanent  cuspid  is  still  very  deeply  im- 
bedded in  the  bone,  with  its  point  resting  between  the  roots  of 
the  temporary  cuspid  and  the  first  temporary  molar.  The 
two  spreading  roots  of  the  latter  encompass,  as  it  were,  within 
their  span,  the  first  bicuspid;  and  those  of  the  second  temporary 
molar,  in  like  manner,  grasp  the  second  bicuspid.  Nearly  a 
similar  arrangement  is  found  to  exist  in  the  upper  jaw,  except 
that  the  teeth  are  altogether  more  crowded." 

In  Fig,  52  is  exhibited  a  front  and  side  view  of  the  superior 
ind  inferior  maxillary  bones,  with  the  temporary  teeth  in  sitUj 
the  outer  wall  of  the  alveolar  border  being  removed,  shows  the 
titnation  of  the  crowns  of  the  permanent  incisors,  cuspids,  bi* 
ranpids  and  first  molars. 

The  irritation  consequent  upon  the  eruption  of  the  permanent 
laetb,  is  asually  very  slight,  and  with  the  exception  of  the  dentes 
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BapieBtise,  seldom  occasions  much  incoovenience.  This  is  owing 
Pig,  52,  to  the  fact,  that  when  second  deoti- 

tion  commences,  the  sTstem  Laj* 
acquired  so  mach  vigor  and 
strength,  as  not  to  be  easily  affect- 
ed by  slight  morbid  impressiouB; 
and  the  gums  offer,  comparatirely, 
little  resistance  to  the  eruption  of 
the  teeth  of  replacement,  for  when 
the  temporaries  drop  out,  the  others 
are  generally  so  far  advanced  ai 
Via.  a  A  Tiewof  the  itiTK^rioT  and  tn-  to     appear     almost     im mediately* 

r«*ra  old.  wiui  tbeir  exttftior  ^ad  <*ot«r  Even  when  this  IS  not  the  case,  the 

waUj0  rpiBov«d,  M  a*  to  ftbow  the  cmrwoH  of  t         i« 

tbepeniuQenttoetiib«biiuiih«pooc*ofthe  cicatnx  that  forms  ovcF  the  perma- 

leniporarj.    Tbe  ioperlor  maxUliiiy  bones 

S;',!?Z:^;^12bJ3deSTirS^^^^  that  it  readily  yields  to  the  acti(«» 
**^"'**^  of  the  absorbents.     The   prooeas, 

too,  is  more  gradual,  from  six  to  eight  years  being  required 
for  its  completion,  while  the  eruption  of  the  teeth  of  first  denti- 
tion is  accomplished  in  less  than  half  that  time. 

Second  dentition  usually  commences  about  six  or  seven  years 
after  birth,  and  is  generally  completed,  as  far  back  as  the 
second  molars,  by  the  twelfth  or  fourteenth  year.  The  dentei 
sapientiae  seldom  appear  before  the  eighteenth  or  twentieth  year. 
The  periods  for  the  eruption  of  the  adult  teeth  are,  however,  so 
variable,  that  it  is  impossible  to  state  them  with  perfect  accuracy. 
Sometimes  the  first  permanent  molars  appear  at  four  years,  and 
the  central  incisors  at  fi\^e ;  at  other  times,  these  teeth  do  not 
appear  before  the  ninth  or  tenth  year* 

But  as  it  is  of  some  importance  that  the  periods  of  the  erup- 
tion of  the  several  classes  of  the  permanent  teeth  shoald  be 
known,  we  will  state  them  with  as  much  accuracy  as  possible. 


First  molars,         from     . 

5  to    6  years. 

Central  incisors,     ** 

6to    8     " 

Lateral  incisors,     " 

7  to    9     '' 

First  bicuspids,       " 

9  to  10    " 

Second  bicuspids,   " 

10  to  llj  " 

Cuspids,                   " 

11  to  12    « 

Second  molars,       *' 

12  to  14    ** 

Third  molars,  (dentes  sapientiae,)     . 

17  to  21     " 
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Bat,  aa  before  state<l,  the  periods  for  the  eruption  of  the  per- 
monerit  teeth,  liko  those  of  the  temporary,  are  exceedingly  va- 
riable* The  cuspids  often  appear  before  the  second  bicuspids, 
and  in  some  cases,  the  dentes  sapienti«e  not  until  the  thirtieth  or 
trtn  fortieth  year^  and  sometimes  they  never  show  themselves. 

The  author  is  acquainted  Mith  a  gentleman  who  did  not  shed 

his  left  superior  cuspid  until   he  was  twenty.     A  few  months 

after,   the  permanent    cuspid   made   its  appearance.      In  fact, 

be  has  known  the  temporary  cuspids  in  several  instances  to  re- 

_    main  until  the  fortieth  year,  but  when  shed  at  this  late  age  they 

I    arr  rarely  replaced.     In  the  General  Archived  of  MeJicine  for 

I    June,  1840,  the  case  of  a  woman  is  recorded,  who,  at  the  age  of 

^L  iMny-three,  acquired  four  permanent  incisors,  behind  the  tempo- 

Bftty,  which,  up  to  this  period,  had  not  been  shed.     Four  molars 

made  their  appearanee  a  year  later ;  and  M.  Besirabode  says  he 

baa  met  with  similar  eases. 

Maury  fixes  the  period  for  the  eruption  of  the  four  first  molars 
at  from  six  to  eight  years,  and  Desirabode  at  from  six  to  seven, 
bat  we  have  rarely  known  them  to  delay  their  appearance  be- 

•  yond  the  sixth  year.  Both  of  these  authors,  too,  pkce  the  cus- 
pi<Is,  in  the  order  of  the  eruption  of  the  teeth,  before  the 
second  bicuspids, 
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Am  tbe  rudiments  of  the  temporary  teeth  increase  in  size,  a 
responding  increase  in  the  maxillary  bones  takes  place,  but 
ing  the  earlier  stages  of  the  formation  of  the  permanent 
taeth  their  growth  is  not  so  manifest.  At  about  two  and  a  half 
years  after  birth,  tliey  begin  to  elongate,  and  generally,  at  the 
fifth  year,  have  acquired  sufficient  length  to  admit  behind  the 
iceond  temporary,  the  first  permanent  molars.  After  the  com- 
pletion of  first  dentition,  the  part  of  the  alveolar  border  occu- 
ptird  by  ihis  set  of  teeth,  augment  in  dimensions  but  very  little, 
be  increase,  after  this  time,  is  chiefly  confined  to  the  back 
of  the  jaw,  between  the  second  temporary  molars  and  the 
eoroaoid  processes  in  the  lower,  and  the  maxillary  tuberosities 
ia  the  tjpf»er.  The  anterior  part  of  the  jaws  do,  however,  aug- 
a  little,  although  so  inconsiderable  is  the  increase  here, 
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thiit  some,  and  among  whom  are  Hunter  and  Fox,  have  been  in* 
ducetl  to  deny  the  fuct.  By  the  admeasurement  of  various 
jaws,  at  different  ages,  the  writers  just  named  have  endeavored 
to  prove,  that  the  Buperiority  in  size  of  the  permanent  over  the 
temporary  incisors  is  not  greater  than  the  difference  existing 
between  the  temporary  mohirs  and  the  bicuspids  to  the  advan- 
tage of  the  former,  and  that,  consequently,  no  increase  in  this 
part  of  the  jaw  is  necessary.  But  a  measurement  of  the  same 
jaw,  made  after  the  first  permanent  molars  have  come  through 
the  gums,  then  again  after  the  eruption  of  all  the  teeth  of  re- 
placement, will  show  that  their  measurements  are  not  to  be 
relied  on, 

M.  Delabarre,  in  attempting  to  prove  the  incorrectnesB  of  these 
gentlemen's  calculations,  by  a  similar  course  of  experiments, 
appears  to  have  fallen  into  an  opposite  error ;  whence,  it  would 
seem,  as  is  justly  remarked  by  Mr.  Bell,  '*  that  no  comparisouj 
instituted  between  the  jaws  of  different  individuals,  can  be  relied 
on  as  conclusive.'*  The  only  way  by  which  we  can  arrive  at 
the  truth  of  the  matter  is  by  examining  the  same  jaw  at  different 
ages,  and  comparing  the  several  results.  *^  This,**  says  Mr.  B., 
"  I  have  repeatedly  done,  and  have  no  hesitation  in  saying,  that 
the  ten  anterior  permanent  teeth  occupy  a  somewhat  larger  arch 
than  the  temponiry  ones  which  preceded  them  had  done.*' 

The  transverse  and  perpendicular  dimensions  of  the  anterior 
part  of  the  jaws  continue  to  augment  until  the  completion  of 
second  dentition. 

In  alluding  to  the  influence  which  the  pressure  of  the  teeth 
has  in  determining  an  increase  of  the  anterior  part  of  the  jaws, 
Delabarre  contends,  that  while  any  immediate  pressure  of  these 
organs  is  impossible  except  at  the  time  when  they  ore  forcing 
their  way  through  the  enlarged  alveola-dental  canals,  their  con- 
tact, at  this  period,  gives  rise  to  a  mechanical  increase ;  and  he 
believes  that,  previously  to  this  period,  the  enlargement  is  carried 
on  by  the  liquor  contained  in  the  dental  sacs.  He  argues,  there* 
fore,  that  the  jaws,  besides  the  mode  of  accretion  resulting  from 
nutrition,  ^*  have  another,  peculiar  to  themselves,"  coinciding 
with  the  develoj*meiit  of  the  dental  sacs,  and  the  quantity  of  fluid 
which  they  contain  ;  as  also  with  the  manner  of  the  arrangement 
of  the  LTowns  of  the  permanent  teeth  between  such  as  may  be 
in  the  circle,  whether  belonging  to  first  or  second  dentition. 
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Thikt  the  dimensions  of  the  alveolar  arch  may  be  increaBed  bj 
pressure  upon  the  teeth  from  behind  forward,  no  one  will  deny ; 
but  to  suppose  the  accretion  of  the  jaws  may  be  determined  by 
the  pressure  of  these  organs  against  each  other,  or  by  the  fluid 
contained  in  the  dental  Baes,  would  be  to  suppose  that  the  law 
that  determines  growth  in  other  bones,  is  inoperative  here.  In 
fact,  to  do  tliis^  would  be  attributing  it  rather  to  accident  than 
to  a  natural  operation  of  the  economy.* 

The  elongation  of  the  jaws  produce  a  corresponding  change  in 
the  form  of  the  face.  Thus,  the  face  of  a  child  is  round,  that  of 
an  adult  is  long  and  prominent. 

The  permanent  incisors  usually  fill  the  space  formerly  occu- 
pied by  the  temporaries  of  the  same  class,  and  about  one-half  of 
that  previously  filled  by  the  pritnitive  cuspids.  The  other  half 
of  this  space,  together  with  a  moiety  of  that  before  taken  up  by 
the  first  temporary  molars,  is  occupied  by  the  permanent  cuspids. 

The  bicuspids  occupy  spaces  larger  by  one- fifth  or  sixth  than 
ihote  occupied  by  the  remaining  moiety  of  the  first,  and  the 
whole  of  the  second  temporary  molar. 

Hence,  it  will  be  perceived  that  the  ten  anterior  permanent 
tewth  occupy  a  somewhat  larger  space  than  that  txtkcD  up  by  the 
temporary  ones  which  preceded  them,  and  that,  were  there  no 
increase  in  the  size  of  this  portion  of  the  arch,  the  regularity  of 
their  arrangement  would  be  more  or  less  disturbed.  To  prevent 
this  a  slight  increase  is  necessary,  but  the  dimensions  of  that 
portion  of  the  alveolar  border  occupied  by  the  temporary  teeth 
is  not  materially  increased ,  until  these  teeth  are  shed,  and 
then,  as  those  of  replucemcnt  come  forward  to  take  their  place, 
they  arrange  themselves  in  a  somewhat  larger  arch.  It  is  in 
this  manner  that  the  sise  of  the  alveolar  border  is  augmentod* 


*  Tb«  roriti»tion  of  the  drcolar  proc'c^flcSp  and  thiit  o^th(^  t^cth.  take  pluce  M«ordl> 
luff  to  diflvrent  Iawb.  The  JAWf  gr^jw  nod  enturge  m  conformitj  with  the  geocral 
Ivti  mhiiih  protldo  over  the  increiiAe  of  the  omooqa  By»tcrD,  The  alveoUr  &rchet,  »t 
Urth,  MT  liiUe  inort  than  one  iueh  to  longth  ;  ut  ome  jears  of  uge,  they  arc  Dearljr 
two  Itiebe*.  mad  at  the  period  of  perrtret  i^mirth.  at  loaxt  twit  inolieA  and  a  half  loDg« 
TW  dc.tCh  of  Ihe  tower  jaw  m  the  fetu;  at  the  full  time  ia  one-seveath,  aod  in  the  adult 
va-AfUi  of  tike  whole  weight  of  the  head.  The  f^^eth^  on  Uie  eoutrmrjr,  iiuifariiil7 
i|f«ar  mitk  the  breadth  and  thick nesM  only,  not  ihe  length,  to  which  tbej  will  er«r 
tltel^  tti  order  that  the  devehipment  of  (be^o  orgatiA  laajr  take  plaoe  in  a  regalmr 
vauaf r,  H  if,  therororp.  nccusaiary  ihut  a  certain  bitrmony  be  eftabibhed  between  tbeif 
*ai»  al  differetti  perioda,  Mid  the  alveolar  ridgoe  of  the  jawt^'-i^eiirferyV  Anotomy. 


136 


ACCRmON   OF  TAB  JAWS. 


In  fact,  a  new  alveolar  riflgc  is  formed,  and  this  last  is  slightly 
larger  than  the  first. 

But  there  is  not  always  an  increase  in  the  anterior  part  of  the 
jawB ;  on  the  contrary,  the  premature  loss  of  one  or  more  of  the 
temporary  teeth  often  occasions  a  contraction  that  frequently 
causes  irregularity  of  the  permanent  set,  and  sometimes  forces 
the  first  and  second  molars  so  far  back  that  the  dentes  sapientiie 
are  thrown  against  the  coronoid  processes ;  and  thus,  in  many 
instances,  producing  such  severe  inflammation  io  the  muscles  of 
thi.s  portion  of  the  jaw,  that  the  extraction  of  these  latter  teeth 
is  rendered  absolutely  necessary. 

About  the  third  year,  the  jaws  are  more  rapidly  elongatedj  in 
order  that  the  first  permanent  molars,  which  are  at  this  time 
slowly  advancing,  may  find  room  behind  the  second  temporary 
molars.  This  elongation  continues  until  the  dental  arches  have 
become  sufBciently  enlarged  for  the  reception  of  the  whole  of 
the  permanent  teeth. 

It  sometimes  happens  that  the  jaws  in  their  accretion  are 
badly  developed,  and  have  a  faulty  configuration.  This  may 
occur  with  one  or  both  jaws*  The  alveolar  arch  is  sometimes 
too  narrow,  having  a  compressed  appearance,  and  projecting  so 
far  forward  as  to  prevent  the  upper  lip  from  covering  the  front 
teeth,  thus  imparting  to  the  individual  an  exceedingly  disagree- 
able appearance.  In  cases  of  this  sort,  the  roof  of  the  mouth, 
instead  of  having  an  oval  arch,  presents  an  irregular  triangle. 
At  other  times  the  alveolar  arch  is  too  wide,  so  that  the  teeth 
are  separated  from  each  other,  giving  to  the  roof  of  the  mouth 
a  flattened  aspect. 

Similar  defects  are  met  with  in  the  configuration  of  the  lower 
jaw.  Its  sides  may  be  too  close  together,  causing  the  front 
teeth  to  project,  and  to  cross  and  strike  on  the  outside  of  the 
upper  incisors,  or  it  may  describe  too  large  a  circle* 

These  defects  are  regarded  as  hereditary,  and  are  more  pecu- 
liar to  some  nations  than  others.  The  tendency  to  them  is 
observable  in  early  childhood,  and  even  in  infancy.  Many  sup- 
pose they  are  determined  by  a  rickety  diathesis;  but  this  opinion 
has  been  proven  to  be  incorrect  by  the  fact,  that  those  aflfected 
with  this  disease  generally  have  good  palates  and  well  developed 
jaws.     So  far,  indeed,  from  its  having  any  agency  in  their  pro* 
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ductioD,  rickets  is  thought  by  some  to  be  produced  by  dentition. 
The  reason  assigned  for  this  belief,  is  its  frequent  occurrence  at 
the  period  of  life  when  this  process  is  going  on ;  but  this  opinion 
is  doubtless  as  incorrect  as  is  the  other  and  opposite  one.  These 
peculiarities  in  the  formation  of  the  jaws  no  doubt  often  result 
as  a  consequence  of  the  intermarriage  of  the  people  of  one 
nation  with  those  of  another,  or  of  near  blood  relations  with  one 
another.  The  upper  jaw  will  resemble  in  shape  and  size  that  of 
the  father,  and  the  lower  that  of  the  mother,  or  vice  versa ;  or 
deformi^  may  be  present  in  both  jaws. 

There  is  a  species  of  deformity  in  the  upper  jaw,  the  cause  of 
which  is  equally  difficult  of  explanation,  characterized  by  one  or 
more  divisions  of  the  upper  lip,  alveolar  ridge  and  palatine  arch, 
and  necessarily  accompanied  by  irregularity  in  the  arrangement 
of  the  teeth.  This  deformity,  depending  on  the  arrest  of  growth 
in  the  originally  separated,  embryonic,  incisive  tubercles  (inter- 
maxillary bones),  super-maxillary  and  palate  bones,  is  always 
congenital,  and  often  exceedingly  difficult  to  remedy. 

Any  infringement  of  the  laws  of  growth,  or  disturbance  of 
the  functional  operations  of  any  of  the  organs  of  the  face  or 
head,  may,  we  have  no  doubt,  determine  an  improper  develop- 
ment of  the  jaws  and  a  bad  arrangement  of  the  teeth ;  on  the 
other  hand,  a  perfect,  correct  and  healthful  performance  of  the 
several  functions  of  all  the  parts  concerned  in  the  formation  and 
growth  of  this  portion  of  the  organism,  will  secure  a  natural 
development  and  configuration  of  the  maxillary  bones. 
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Thkrk  i»  nothing  more  destructive  to  the  beaut j,  health  and 
duniliilitj  of  the  teeth,  and  no  disturbance  more  easily  prevented^ 
than  irrcgukrity  of  their  arrangement.  Also,  in  proportion  to 
the  deviutiou  of  these  organs  from  their  proper  poi^ition  in  the 
alvt'ohir  iireh,  are  the  features  of  the  face  and  the  expression  of 
the  coiuUeiiance  injured.  It  also  increases  the  susceptibility  of 
the  gums  and  alveolo-dental  membranes  to  morbid  impressions. 

It  i.H  inipi*rt^mt,  therefore,  that  the  mouth  during  second  den- 
tition, should  he  properly  cared  for  ;  ami  so  thoroughly  convinced 
18  the  author  of  this,  that  he  does  not  hesitate  to  say,  that  if 
timely  precautions  were  used,  there  would  not  be  one  decayed 
tooth  where  there  are  now  a  dozen. 

Much  harm,  it  ia  true,  may  be  done  by  improper  meddhng 
with  the  teeth  during  this  period,  but  this  so  far  from  indacing 
a  total  iK'gleet^  should  only  make  those  having  the  ea.re  of  chil- 
dren more  solicitous  in  aeciuriBg  the  seryices  of  scientific 
pli»hed  practitioners. 

Fv>r  the  judicious  management  of  second  dentition,  mu^~]l 
meat  and  a  t\jrrect  knowledge  of  the  normal  periods  of  the 
eruption  of  the  several  classes  of  teeth,  are  required.  All  im- 
tbei't^iksary  iuterfereuce  with  thetse  organs^  at  this  early  period  ol 
Ufe^  should  ci^rtainly  be  avoided^  as  it  will  only  tend  to  mar  the 
|»erf«ettoii  at  which  nature  ever  aim^  The  legitimate  duty  ol 
lilt  phyiMciaa  b^ug,  a$  Mr.  Bell  correctly  ob^rves,  ^*  the  rega- 
kliM  of  dia  naiwral  fiuKtioits  vlieA  detwaged/*  be  should  ne?ei 
iiiliei|Mil#  ill*  fiMioval  by  ftatwa»  af  iba  Imporary  teeth,  unlesi 
iWir  e3ttraetiost  U  called  for  by  sons  puciiBg  emeigeneyf  snel 
ass  a  derktioii  of  ikt  f^wwmmmt  aMs  &oai  tlieir  proper  place, 
alveolar  aWcitfi^  ar  arfialiiitiqii  «f  tht  alveolar  pirooeaaea. 

AiMHf  die  f^v  lAa  bftw  ttwied  tUs  seb^  ia  a  ftdl  aiiti 
MiMTt  >ire  viU  ■aatiafc  BsUbarra,  wbose  weri 
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contains  more  explicit  directions  in  regard  to  it  than  any  which 
Ima  it»  jet  appeared.  Owing  to  the  superficial  manner  in 
wbicb  second  dentition  is  frequently  studied^  this  author  was  led 
to  remark,  "that  the  laws  which  govern  the  expansion,  growth 
and  arrangement  of  the  teeth,  are  properly  the  patrimony  of  the 
pliyHician,  who  should  understand  them,  in  order  to  direct  the 
whenever  {which  unfortunately  is  very  fi*cqiiently  the 
-he  is  not  furnished  with  sufficient  information  on  all  the 
duties  uf  his  profession/'  That  this  was  necessary  at  the  time 
Delabarre  wrote,  cannot  be  doubted;  but  at  present  we  have 
Bmny  men  in  the  dental  profession  better  qualified  to  judge  of 
what  is  required  in  cases  of  this  sort,  than  any  general  practitioner 
wboiA  attention  has  never  been  specially  directed  to  this  peculiar 
department  of  practice. 

The  mouth  should  be  frequently  examined  from  the  time  the 
shedding  of  the  deciduous  teeth  commences  until  the  completion 
of  second  dentition ;  and  when  the  growth  of  the  permanent  teeth 
to  far  out2itrips  the  destruction  of  the  roots  of  the  temporary  that 
ihe  former  are  caused  to  take  an  improper  flirection,  such  of  the 
latter  aa  have  occasioned  the  obstruction,  should  be  immediately 
rtmoved.  In  the  dentition  of  the  upper  front  teeth ^  thiia  should 
oever  be  neglected ;  for,  when  they  come  out  behind  the  tempo- 
raries, as  they  most  frequently  do,  and  are  permitted  to  advance 
so  far  as  to  fall  on  the  inside  of  the  lower  incisors,  a  permanent 
obilade  is  offered  to  their  subHequeut  proper  adjustment. 

When  a  wrong  direction  has  been  given  to  the  growth  of  the 
lover  front  teeth,  they  are  rarely  prevented  from  acquiring  their 
proper  arrangement  by  an  obstruction  of  this  sort.  They  should 
not,  however,  on  this  account,  be  permitted  to  occupy  an  erroneous 
position  too  long ;  for  the  evil  will  be  found  easier  of  correction 
while  recent)  than  after  it  has  continued  for  a  considerable 
kogth  of  time.     The  irregularity  should  be  immediately  removed. 

The  permanent  central  incisors  of  the  upper  jaw  being  larger 
than  the  temporaries  of  the  same  class,  it  might,  therefore,  be 
iopposed,  that  the  aperture  formed  by  the  removal  of  the  one^ 
would  not  be  sufficient  for  the  admission  of  the  other,  without  an 
iacrtase  in  the  size  of  this  part  of  the  maxillary  arch.  It  should 
W  recollected,  however,  that  by  the  time  these  teeth  usually 
'  om  the  gums,  the  crowns  of  the  temporary  lateral  in* 
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ci&ors  are  so  much  loosened  by  the  partial  destruction  of  their 
roots,  aj*  to  yield  t^ufficieiitly  to  the  progsure  of  the  former,  to 
permit  them  to  take  their  proper  position  within  the  dental  cir- 
cle. When  this  does  not  happen,  the  temporary  laterals  should 
be  extracted. 

Under  siinilar  circuinstftnces,  the  same  conr^e  should  be  pur- 
sued with  the  pi'rmjinent  lateral  incisors  and  the  temporary  cus- 
pids, and  also  with  the  permanent  cuspids  and  the  first  bicuspids. 

The  bicuspids  being  situated  between  the  fangs  of  the  tempo- 
rary molars,  are  seldom  caused  to  take  an  improper  direction  in 
their  growth.  Nor  are  they  often  prevented  from  coming  out  in 
their  proper  place  for  want  of  room. 

In  the  man^igement  of  second  dentition,  much  will  depend  on 
the  experience  and  judgment  of  the  practitioner.  If  lie  be  proper- 
ly informed  upon  the  subject,  and  gives  to  it  the  necessary  care 
and  attention,  the  mouth  will,  in  most  instances,  be  furnished 
with  a  healthful,  well  arranged  and  beautiful  set  of  teeth.  At 
this  time,  '*  an  opportunity/*  says  Mr.  Fox,  "'presents  itself  for 
effecting  this  desirable  object,"  (the  prevention  of  irregularity,} 
"but  every  thing  depends  upon  a  correct  knowledge  of  the  time 
when  a  tooth  requires  to  be  extracted,  and  also  of  the  particular 
tooth,  for  often  more  injury  is  occasioned  by  the  removal  of  a 
tooth  too  early  than  if  it  be  left  a  little  too  long ;  because  a  new 
tooth,  which  has  too  much  room  long  before  it  is  required,  will 
sometimes  take  a  direction  more  difficult  to  alter,  than  a  slight 
irregularity  occasioned  by  an  obstruction  of  short  duration.** 

Mr.  Bell  objects  to  the  extraction  of  the  temporary  teeth,  es- 
pecially in  the  lower  jaw,  to  make  room  for  the  permanent,  on 
the  ground  that  the  practice  is  harsh  and  unnatural — that  it 
often  givt?s  rise  to  a  con  tract  iun  of  the  maxillary  arch,  and 
thati  in  conse([uence  of  the  peduncular  connection  which  exists 
between  the  necks  of  the  temporary  teeth  and  the  sacs  of  the 
permanent  ones,  it  interferes  with  the  uniform  deposition  of  the 
enamel. 

These  objections,  if  they  were  well  founded,  should  deter  every 
dentist  from  adopting  the  practice;  except  as  a  dernier  resort, 
as  the  lemQY  of  two  evils.  But  when  the  temporary  teeth,  by 
remaining  too  long,  are  likely  to  affect  the  arrangement,  and, 
consequentlyj  the  health  of  the  permanent  teeth,  they  should  be 
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Eicted  ;  because,  in  that  case,  tlieir  pr4?sence  is  a  greater  evil 
any  that  Wfmld  bo  occasioned  by  their  reraovah  As  a  gene- 
_  ule,  they  should  be  suffered  to  remaiD  until  their  presence  is 

likely  to  injure  the  perDianeni  teeth  and  their  contiguous  parts* 
The  last  objection  is  founded  upon  a  false  assumptlun,  but  on 
other  grounds  it  may  often  be  very  properly  urged. 

When  the  permanent  teeth  are  crowded,  the  lateral  pressure 
is  frequently  so  great  as  to  fracture  the  enamel.  If  this  cannot 
be  prevented  in  any  other  way,  one  on  each  side  should  be  ex- 
tracted. It  is  better  to  sacrifice  two  than  permanently  to  en- 
danger the  health  of  the  whole. 

M*  Delabarre,  in  cases  where  the  crowding  is  not  very  great, 
recommends  |)»ssing  a  file  between  the  teeth,  as  does  also  Mr* 
Bell,  when  only  the  space  usually  occupied  by  half  of  a  tooth  is 
reqiured. 

Notwithstanding  the  deservedly  high  authority  of  these  two 
grotlrmen,  the  author's  experience  compels  him  to  condemn  the 
Iait4^r  practice.  The  apertures  thus  formed  soon  close,  but  not 
00  perfectly  as  to  prevent  small  particles  of  extraneous  mutter 
from  lodgipg  between  the  teeth,  and  being  retained  there  until 
they  become  putrid,  vitiating  the  mucous  and  salivary  secretions 
of  the  mouth,  and  thus  causing  the  teeth  to  decay.  In  this  nian- 
nen  he  has  sometimes  known  the  front  teeth  to  be  entirely  de- 
stroyed ;  and  he  has  always  ob?*erved,  that  teeth  which  had  been 
thai  filed,  were  invariably  the  first,  and  sometimes  the  only  onei^ 
to  decay — thus  clearly  pointing  out  the  pernicious  tendency  of 
the  practice. 

He  does  not,  however,  wish  to  be  understood  as  conveying  the 
idea  that  filing  the  teeth  necessarily  causes  them  to  decay,  for, 
when  the  file  is  used  for  any  other  purpose  than  to  gain  room, 
the  apertures  may  be  made  large  enough  to  prevent  the  approxi- 
mation of  the  organs,  and  thus  the  bad  efiects  resulting  from  the 
operation  will  be  prevented. 

The  file  should  never  be  used,  therefore,  with  a  view  to  remedy 
irregularity  ;  the  extraction  of  two  tt-eth,  one  on  each  side  uf  the 
jaw,  however  sniall  the  space  required  to  be  gained  may  be,  is 
far  preferable.  The  second  bicu*^pidb,  ctPtt'ris  patibus,  i*hould 
tlwaya  be  removed  rather  thnn  the  first,  but  sometimes  the  ex- 
triettoD  of  the  fir«t  becomes  necessary* 
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By  the  removal  of  two  teeth,  nmplo  room  will  be  gained  for 
the  arrangement  of  all  the  remaining  ones,  and  the  injury  re- 
sulting from  a  crowded  condition  of  the  organs  prevented. 

On  filing  teeth,  to  prevent  irregularity,  Dr*  Fitch  judiciously 
remarks:  '*  I  consider  the  expediency  of  filing  or  not  filing  the 
teeth,  ought  to  be  a  subject  of  serious  deliberation  on  the  part 
of  the  dental  practitioner,  never,  especially  in  young  persons, 
performing  the  operation,  unless  obliged  to  do  bo,  to  cure 
actual  disease.  I  was  greatly  surprised,  therefore,  in  the  late 
work  of  Mr.  Bell,  to  see  directions  to  file  slightly  irregular  and 
crooked  teeth,  so  as  to  gain  the  room  of  about  half  a  tooth/' 

Nature,  when  permitted  to  proceed  with  her  work  without 
interruption,  is  able  to  perform  her  operations  in  a  perfect  and 
harmonious  manner.  But  the  functional  operations  of  all  the 
parts  of  the  body  are  liable  to  be  disturbed  from  an  almost  in- 
numerable number  and  variety  of  causes,  and  impairment  of  one 
organ  often  gives  rise  to  derangement  of  the  whole  organ ism. 
For  the  relief  of  which,  the  interposition  of  art  not  unfrequently 
becomes  necessary,  and  it  is  fortunate  for  the  well  being  of  man, 
that  it  can,  in  so  many  instances,  be  applied  with  success. 

In  sound  and  healthy  constitutions,  the  services  of  the  dentist 
are  seldom  required  to  assist  or  direct  second  dentition.  In 
remarking  upon  this  subject,  Dr,  Koecker  observes,  *'  that  the 
children,  for  whom  the  assistance  of  the  dentist  is  most  fre- 
quently sought,  are  those  who  are  either  in  a  delicate,  or  at  least 
in  imperfect  constitutional  health ;  in  whom  the  state  not  only 
of  the  temporary  teeth,  but  of  the  permanent  also^  is  to  be  con- 
sidered ;  and,  where  both  are  found  diseased,  the  future  health 
and  regularity  of  the  latter  require  the  greatest  consideration  of 
the  surgeon. 

"  Irregularity  of  the  teeth  is  one  of  their  chief  predisposing 
causes  of  disease,  and  never  fails,  even  in  the  most  healthy  con- 
stitutions, to  destroy,  sooner  or  later,  the  strongest  and  best  set 
of  teeth,  unless  properly  attended  to*  It  is  thus  not  only  a  most 
powerful  cause  of  destruction  to  the  health  and  beauty  of  the 
teeth,  but  also  to  the  regularity  and  pleasing  symmetry  of  the 
features  of  the  face;  always  producing,  though  slowly  and  gradu- 
ally, some  irregularity,  and  not  unfrequently  the  most  surprising 
and  disgusting  appearance/' 
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Finally,  we  would  remark,  that  though  nature  is  generally 
able  to  accomplish  the  task  assigned  her;  yet  there  are  times 
when  she  requires  aid,  and  it  is  then,  and  then  only,  that  the 
seryices  of  the  dentist  are  needed.  Therefore,  whilst,  on  the 
one  hand,  we  should  guard  against  any  uncalled  for  iuterference, 
we  should,  on  the  other,  always  be  ready  to  give  such  assistance, 
as  the  nature  of  the  disturbance  presented  to  our  notice,  may 
require. 


CHAPTER     TWELFTH. 
IRREGULARITY  OP  THE  TEETH. 

The  temporary  teeth  seldom  deviate  from  their  proper  place 
in  the  alveolar  arch ;  but  irregularity  of  arrangement  is  of  fre- 
quent occurrence  in  the  permanent  teeth,  especially  the  cuspids 
and  incisors.  The  first  and  second  molars  are  seldom  irregular ; 
for,  like  the  teeth  of  first  dentition,  they  rarely  encounter  ob- 
struction in  their  growth  and  eruption.  The  first  molars  being 
the  first  of  the  permanent  set  to  appear,  the  ten  anterior  teeth  are 
limited  to  that  part  of  the  arch  occupied  by  the  ten  milk  teeth : 
if  this  space  is  too  small,  irregularity  must  of  necessity  ensue. 

The  dentes  sapientiae  are  sometimes  irregularly  erupted  in  con- 
sequence of  a  want  of  correspondence  between  the  developement 
of  the  tooth  and  the  growth  of  the  maxilla.  The  tooth  in  such 
case  takes  usually  the  direction  of  least  resistance,  the  crown 
presenting  more  or  less  obliquely  forward,  backward,  outward  or 
inward.  Of  these  four  positions,  the  first  and  fourth  are  found 
usually  in  the  lower  jaw  ;  the  second  and  third  are  most  common 
in  the  upper  jaw. 

When  a  bicuspid  is  forced  from  its  proper  place,  it  turns  in- 
ward toward  the  tongue,  or  outward  toward  the  cheek,  accord- 
ingly as  it  is  in  the  upper  or  lower  jaw.  The  cuspids,  when 
prevented  from  coming  out  in  their  proper  place,  make  their 
appearance  either  before  or  behind  the  other  teeth.  When  they 
come  out  anteriorly,  which  they  do  more  frequently  than  pos- 
teriorly, they  often  become  a  source  of  annoyance  to  the  upper 
lip,  excoriating  and  sometimes  ulcerating  the  mucous  membrane. 

The  incisors  of  the  upper  jaw  present  a  greater  variety  of 
abnormal  arrangement  than  any  of  the  other  teeth.  The  centrals 
come  out  sometimes  before  and  sometimes  behind  the  arch ;  at 
other  times,  their  median  sides  are  turned  either  directly  or 
obliquely  forward  towards  the  lip.  The  laterals  sometimes 
appear  half  an  inch  behind  the  arch,  looking  towards  the  roof  of 
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the  month ;  at  other  times,  they  come  out  in  front  of  the  arch, 
and  at  other  times  again,  they  are  turned  obliquely  or  trans- 
versely across  it. 

Wlien  any  of  the  upper  incisors  are  very  much  inclined  to- 
the  interior  of  the  mouth,  the  lower  teeth,  at  each  ocelu- 
of  the  jaws,  shut  before  them,  and  become  an  obstucle  to 
their  adjustment.  This  is  a  difficult  kind  of  irregularity  to 
remedy,  and  often  interiere8  with  the  lateral  motions  of  the  jaw. 

The  lower  incisors  sometimes  shut  in  this  manner  even  when 
there  is  no  inward  deviation  of  the  upper  teeth.  In  this  case, 
the  irregularity  is  owing  to  preternatural  elongation  of  the  lower 
jaw,  which  arises  more  frequently  from  some  fault  of  dentition, 
than  from  any  congenital  defect  in  the  jaw  itself. 

Sometimes,  the  superior  maxillary  arch  is  so  much  contracted, 
and  ihe  front  teeth  in  consequence  so  prominent,  that  the  upper 
lip  is  prevented  from  covering  them.  Ca.ses  of  this  kind^  how- 
ever, are  rarely  met  with ;  but  wlien  they  do  occur,  it  occasions 
much  deformity  of  the  face,  and  forms  a  species  of  irregularity 
very  difficult  to  correct.  From  the  same  cause,  the  lateral  in- 
cisors are  sometimes  forced  Irom  the  arch,  and  appear  behind 
the  centrals  and  cuspids,  the  dental  circle  being  filled  with  the 
other  teeth. 

There  are  many  other  deviations  in  the  arrangement  of  the 

laors.  Mr.  Fox  mentions  one  that  was  caused  by  t\w  presence 
of  two  Mipernumerary  teeth  of  a  conical  form,  situated  partly 
behind  and  partly  between  the  central  incisors,  which,  in  conse- 
({Qeiicci,  were  thrown  forward,  while  the  laterals  were  placed  in  a 
line  with  the  supernumeraries.  The  central  incisors,  though  half 
an  inch  apart,  formed  one  row,  and  the  laterals  and  super nume- 
rmriea,  another.  Mr,  Fox  says  he  ha^^  seen  three  ca^es  of  thi.s 
kind.     This  description  of  irregularity  is  rarely  met  with. 

M.  Delaharre  eays»  that  cases  of  a  transposition  of  the  germs 
of  the  teeth  occasionally  occur ;  so  that  a  lateral  incisor  takes 
the  place  of  a  central,  and  a  central  the  place  of  the  lateral.  A 
fimilar  transposition  of  a  cuspid  and  lateral  incisor  is,  also,  some- 
tiae^  men.  Two  caaes  of  ibis  sort  have  fallen  under  the  obser- 
ion  of  the  author. 

|The  incisors  of  the  lower  jaw,  being  smaller  than  those  of  the 
and  in  other  respects  less  conspicuous,  do  not  so  plainly 
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show  an  irregularity  in  their  arrangement,  nor  is  the  appearance 
of  iiTi  indiviitufil  »o  iimeh  uffL-cteil  by  it*  Still  it  should  be  guarded 
against,  for  sueh  deviation,  whether  in  the  upper  or  lower  jaw, 
may  prove  injurious  to  the  health  of  the  teeth,  and  to  the  beauty 
of  the  mouth.  The  growth  of  the  inferior  permanent  inciBors  is 
sometimes  more  rnpitl  than  the  destruction  of  the  roots  of  the 
corresponding  temporaries.  In  thia  case,  the  former  emerge 
from  the  gums  behind  the  latter,  and  sometimes  so  far  back  as 
greatly  to  annoy  the  tongue  and  interfere  with  enunciation.  At 
otiier  times,  the  permanent  centrals  are  prevented  from  aaauming 
their  proper  place,  because  the  space  left  for  them  by  the  tem- 
poraries is  not  sufficient.  The  irregularity  in  the  former  of  these 
two  cases,  is  greater  than  in  the  latter.  The  same  causes,  in 
like  manner,  affect  the  laterals. 

M*  Delabarre  mentions  a  defect  in  the  natural  conformation 
of  the  jaws,  by  which  the  upper  temporary  incisors  on  one  side 
of  the  median  line  are  thrown  on  the  outside  of  the  lower  teeth, 
while  the  corresponding  teeth,  on  the  other  side  of  the  same  line, 
fall  within.*  The  same  arrangement,  he  says,  maybe  expected, 
unless  previously  remedied  in  the  permanent  teeth.  The  author 
has  met  with  liut  two  cases  of  this  sort,  and  the  subjects  of  these 
he  did  not  see  until  after  they  had  reached  maturity. 


TREATMENT. 

Orthodontia,  or  the  treatment  of  irregularity,  should  accord 
with  the  indications  of  nature.  When  the  irregularity  is  neither 
great  nor  complicated,  and  its  causes  are  removed  before  the 
nineteenth  or  twentietli  year,  the  teeth,  without  the  aid  of  art, 
will,  in  most  CAses,  assume  their  proper  position.  When,  how- 
ever, the  efforts  of  the  economy  are  unavailing,  recourse  should 
be  had  to  the  dentist,  who  can,  in  most  instances,  bring  the  de- 
viating organs  to  their  proper  position  in  the  arch.  Teeth  in* 
cline  to  return  to  their  place  on  the  removal  of  the  cause  of  ir- 
regularity. They  may  be  also  made  to  change  position  under 
the  influence  of  pressure.  The  pressure  must  be  constant  *,  it 
must  be  sufficient  to  cause  motion,  yet  not  so  great  as  to  set  up 
destructive  inflammation  ;  lastly,  it  must  he  continued  until  the 
tooth   can  be  kept  in  place  by  antagonism  with  the  opposing 

*  Traiti  d€  la  Secondt  Dentitionf  p.  136. 
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tHh ;  or  in  case  there  is  no  such  antagonism  the  regulating  ap- 
Mirataa  muat  be  worn  more  or  less  constantly  for  a  year,  or  even 
anger* 

Teeth  artificially  regulated  change  position  chiefly,  if  not  en- 

irely,  by  the  double  process  of  absorption  from  one  side  of  the 

ocket,  followed  by  the  slower  process  of  ossific  deposit  on  the 

^ositc  side.     It  is  therefore  essential  to  success  that  the  tooth 

pfeiained  in  its  new  position,  either  by  the  other  teeth,  or  by 

echanical  appliance,  until  such  deposit  is  formed.  Many  cases 
lil  from  a  want  of  persistence  on  the  part  of  patient  or  dentist* 

Hf»w  far,  and  in  what  direction  a  tooth  may  be  moved  will  de- 
fend partly  upon  the  position  of  the  apex  of  the  root :  partly 
Ipon  ihe  antagonism  of  the  opposing  teeth* 

Cuspids  growing  out  far  up  on  the  alveolar  arch  will  usually 

found  to  have  short  and  curved  roots.  The  attempt  to  move 
lieiQ  might  caase  the  curved  apex  to  pierce  the  alveolus.  Even 
heo  not  curved,  the  fang  is  short  and  the  regulated  tooth  will 
at  poaaess  that  durability  which  is  characteristic  of  the  cus- 
wda.  It  should  always  be  borne  in  mind  that  in  regulating 
let'th  the  cn»wn  is  the  movable  point ;  whilst  the  apex  of  the 
ang  ia  the  fixed  point,  and  must  determine  in  great  degree  the 
extent  and  direction  of  motion* 

Again,  the  natural  or  artificial  movement  of  bicuspids  hack- 
rard  to  make  room  for  front  teeth,  may  be  aided  or  hindered  by 
lie  opposing  teeth.  An  upper  bicuspid,  for  instance,  once 
larried  back,  so  that  the  posterior  slope  of  the  lower  bicuspid 
Itrikes  it,  will  retain  its  position  or  may  be  thrown  even  farther 
mck. 

Upper  indsors  striking  inside  the  lower,  or  lower  incisors  un- 

laturally  prominent,  may  be  regulated,  and  the  opposing  teeth 

ill  tend  to  keep  them  in  their  corrected  position.     But  it  will 

fi*quire  long  and  patient  use  of  the  regulating  apparatus  to  keep 

place  upper  incisors^  which  project  outward,  or  lower  incisors 

dining  inward. 

In  deciding  upon  the  removal  or  extraction  of  an  irregular 
iooili,  it  should  not  be  forgotten  that  a  tooth  moved  by  mechaui* 
tal  appliance,  especially  if  the  change  in  position  is  considerable, 

II  not  prove  as  durable  as  if  no  movement  had  been  necessary. 
f  it  may  sometimes  be  advisable  to  extract  irregular  cus- 
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pids  in  cases  where  their  correction  requireis  much  change  in 
their  position  and  that  of  the  bicu.spid,s. 

In  a  case  very  recently  presented  to  Prof,  Austen,  the  superior 
arch  was  perfectly  regular  nnd  close] j  filled ;  but  both  cuspii* 
had  come  out  above  the  arch.  The  cuspid  fangs  were  normal,  and 
it  seemed  practicable  to  luring  these  teeth  down  into  the  place? 
of  the  first  bicuspids.  But  the  four  bicuspids  were  sound,  and 
the  first  bicuspids  gave  very  much  the  appearance  of  the  natural 
arrangement.  Hence,  as  in  point  of  expression,  tliere  \rould  be 
no  great  gain,  and  in  point  of  durability,  a  probable  loss,  it  was 
not  thought  advi.sftble  to  subject  the  patient  to  the  tedious  annoy- 
ance of  regulation. 

The  practicability  of  altering  the  position  of  a  tooth,  after  the 
completion  of  its  growth,  was  well  known  to  many  of  the  early 
practitioners.  But  before  the  commencement  of  the  present 
century,  the  principal  object  of  the  dentist  was,  the  insertion  of 
artificial  teeth  ;  orthodontia,  therefore,  met  with  little  attention. 
Fauchard  and  Bourdet  were  among  the  first  to  study  this  branch 
of  dentistry.  They  invented  a  variety  of  fixtures  for  adjusting 
irregular  teeth  ;  but  most  of  these  were  so  awkward  in  their  con- 
struction, and  occasioned  so  much  inconvenience  to  the  patient, 
that  they  were  seldom  employed, 

Mr.  Fox  was  among  the  first  to  give  explicit  directions  for 
remedying  irregtilarity  of  the  teeth,  and  his  method  of  treatment 
has  formed  the  basis  of  the  established  practice  for  more  than 
fifty  years.  This  long  trial  has  proved  it  to  be  founded  upon 
correct  physiological  principles,  antl  much  practical  experience. 

In  describing  the  treatment  of  irregular ity>  we  shall  notice  the 
means  by  which  some  of  its  principal  varieties  may  be  remedied ; 
otherwise,  the  application  of  the  principles  of  treatment  would 
not  be  well  understood,  since  it  must  be  varied  to  suit  each  in- 
dividual case* 

As  a  general  rule,  the  sooner  irregularity  in  the  arrangement 
of  the  teeth  is  remedied  the  better;  for  the  longer  a  tooth  is 
allowed  to  occupy  a  wrong  position,  the  more  difiicult  will  be  its 
adjustment.  The  position  of  a  tooth  may  sometimes  be  altered, 
after  the  eighteenth,  twentieth,  or  even  the  thirtieth  year,  hut  it 
is  better  not  to  delay  the  application  of  the  proper  means  until 
BO  late  a  period.     A  change  of  this  kind  may  be  much  more 
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efl^lr  effect ed  before  the  several  parts  of  the  osseous  system  have 
reached  their  full  development,  aud  while  the  formative  process  is 
in  rigorous  operation,  than  at  a  later  period  of  life.  The  age 
of  the  arubject,  therefore,  should  always  govern  the  practitioner 
ill  forming  nn  opinion  as  to  the  practicability  of  correcting  irre- 
irity.  Previously  to  the  twentieth  year,  the  worst  varieties 
of  irregularity  may,  in  most  eases,  be  successfully  treated. 

Tlie  first  thing  claiming  attention  in  the  treatment,  is  the  re- 
iiio%'al  of  its  cauj^es.  Whenever,  therefore,  the  presence  of  any 
of  the  temporary  teeth  has  given  a  false  direction  to  one  or 
more  of  the  permanent,  they  should  be  extracted,  and  the  de- 
viating teeth  presH^ed  several  times  a  day  with  the  finger,  in  the 
direction  they  are  to  be  moved.  This,  if  the  irregularity  has 
b^n  occasioned  by  the  presence  of  a  deciduous  tooth,  will,  gene- 
rmlly,  be  all  that  is  required. 

But  when  it  is  the  result  of  narrowness  of  the  jaw,  either 
natural  or  acquired,  a  permanent  tooth  on  either  side  should  be 
removed*  to  make  room  for  such  as  are  improperly  situated. 
All  the  teeth  being  sound  and  well  formed,  the  second  bicuspids 
are  the  teeth  which  should  he  extracted ;  but  if,  as  is  often  the 
case,  the  first  permanent  molars  are  so  much  decayed  as  to  ren- 
der their  preservation  impracticable,  or,  at  least,  doubtful,  these 
teeth  should  be  removed  in  their  stead.  After  the  removal  of 
the  tieoood  bicuspids,  the  first,  usually,  very  soon  fall  back  into 
the  places  which  they  occupied,  and  furnish  ample  room  for  the 
cuspids  and  incisors.  But  if  they  fail  to  do  this,  they  may  be 
grmdaally  forced  back  by  inserting  wedges  of  wood  or  gum 
elastic  between  them  and  the  cunpids,  or  by  means  of  a  ligature 
of  silk,  or  gum  elastic,  securely  fastened  to  the  first  molar  on 
aieh  side-  These  should  be  renewed  every  day,  until  the  de* 
sired  rf«dt  ia  produced. 

The  most  frequent  kind  of  irregularity,  resulting  from  nar- 
rowness of  the  jaw,  is  the  prominence  of  the  cuspids.  These 
teeth,  with  the  exception  of  the  second  and  third  molars,  are 
the  last  of  the  teeth  of  second  dentition  to  be  erupted;  conse- 
qu.  '  '  py  are  more  liable  ro  be  forced  out  of  the  arch  than 
ail  J)  -,  especially  when  it  is  so  much  contracted  as  to  be  al- 

most entirely  filled  before  they  make  their  appearance.  The 
cemmoii  practice  in  such  cases  is  to  remove  the  projecting  teeth« 
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But  aa  the  cuspids  contribute  more  than  any  of  the  other  teeth, 
except  the  irjciHors,  to  tlie  beauty  of  the  mouth,  and  can,  in  al- 
most every  case,  be  hroiiglit  to  their  proper  place,  the  practice  is 
injudicious.  luHtead  of  removing  these,  a  bicuspid  should  k 
extracted  from  each  side.  When  the  space  between  the  lateral 
incisor  and  the  first  bicuspid  is  equal  to  one-half  the  width  of 
the  crown  of  the  cuspid,  the  second  bicuspid  should  be  removed, 
but  when  it  is  less,  the  first  should  he  taken  out;  because,  al- 
though tlic  crown  of  the  latter  may  be  carried  far  enough  back 
after  the  removal  of  the  former,  to  admit  the  crown  of  the  cus- 
pid between  it  and  the  lateral  inciBori  the  root  of  this  tooth  will 
remain  in  frout  and  partly  ucrosis  the  root  of  the  first  bicuspid; 
leaving  a  more  or  less  prominent  vertical  ridge  on  the  anterior 
part  of  the  alveolar  border,  which,  to  aome  extent  at  least,  actfi 
as  an  irritant  to  the  gums  and  periosteum. 

As  the  incisors  of  the  upper  jaw  are  more  conspicuous  than 
those  of  the  lower,  and  wht^n  well  arranged  contribute  more  to 
the  beauty  of  the  mouth,  titeir  preservation  and  regularity  are 
of  greater  relative  iraportanee.  Hence,  the  removal  of  a  lateral 
incisor,  when  it  is  situated  behind  the  dental  arch,  as  is  often 
done  with  a  view  to  remedy  the  deformity  produced  hy  false  posi- 
tion^  IB  a  practice  which  cannot  be  too  strongly  deprecated,  pro- 
vided Hiufficient  space  can  bo  made  for  it  between  the  cuspid  and 
central  incisor,  by  the  removal  of  a  bicuspid  from  each  side  of 
the  jaw. 

In  describing  the  treatment  of  irregularity,  we  shall  com- 
mence with  an  incisor  occupying  an  oblique  or  transverse  posi- 
tion across  the  alveolar  ridge ;  so  that  the  cutting  edge  of  the 
tooth,  instead  of  being  in  a  line  with  the  arch,  forms  an  angle 
with  it  of  from  forty  to  ninety  degrees.  This  variety  of  devia- 
tion is  rarely  met  with  in  both  centrals,  but  often  occurs  with 
one.  Some  dentists  have  recommended  in  caaes  of  thid  sort, 
when  the  space  between  the  adjoining  central  and  lateral  incisor 
is  equal  to  the  width  of  the  deviating  tooth,  to  turn  the  latter  m 
its  socket  with  a  pair  of  forceps,  or  to  extract  and  immediately 
replace  it  in  its  proper  position.  It  is  scarcely  necessary  to 
say,  that  if  a  tooth  is  extracted  or  turned  in  its  socket,  the  ves- 
iels  and  nerves  from  which  it  derives  nourishment  and  vitality 
are  severed ;  hence,  though  its  connection  with  the  alveolus  may 
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be  partially  re-established,  it  will  be  liable  to  act  as  a  morbid 

irritant,   and  be  subject  to  iDflammation   from   comparatively 

slight  causes. 

The  toothy  however,  may  be  brought  to  its  proper  position, 

without  incurring  the  risk 

-    .    .  ,  .  ,  Fig.  53. 

of   injury,   by   accurately 

fitting  a  gold  ring  or  band, 
with  knobs  on  the  labial 
and  palatine  sides ;  to  each 
of  these  a  ligature  should 
be  attached.  Thus  fasten- 
ed to  the  ring,  each  end 
should  be  carried  back,  one 
on  either  side,  in  front  and 
behind  the  arch,  and  se- 
cured to  the  bicuspids  as 
represented  in  Fig.  53,  so 

as  to  act  constantly  upon  the  irregular  tooth.  The  ligatures 
should  be  renewed  from  day  to  day,  until  the  tooth  assumes  its 
proper  position.  Should  the  space  not  be  sufficient  to  permit 
the  use  of  the  band,  the  method  practiced  by  Mr.  Tomes,  as  shown 
in  Fig.  54,  will  be  found  very  effective.  A  plate  is  fitted  to  the  inside 
of  the  arch,  and  a  band  carried  in 
front  and  soldered  to  projections 
from  the  plate,  which  pass  be- 
tween the  bicuspids.  On  each 
side  of  the  twisted  tooth  a  me- 
tallic dovetail  is  fastened  and 
pieces  of  compressed  wood  in- 
serted into  them.  The  swelling 
of  the  wood  gradually  turns  the 
tooth.  In  a  few  days  the  metal 
sockets  will  require  to  be  changed 

in  position,  and  in  a  few  weeks  the  tooth  may  be  thus  brought 
nearly  or  quite  to  its  natural  place. 

If  the  space  permits,  these  two  methods  may  be  advantage- 
ously combined.  Use  the  plate  as  in  Fig.  54  with  the  inner 
dovetail ;  but  for  the  long  outside  band  substitute  the  band  (Fig. 
53)  around  the  tooth,  with  a  loop  on  the  median  side;  from  this 
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pnss  fill  elastic  ligature  to  a  hook  soldered  on  the  plate*  The 
tooth  is  turned  on  its  axis  by  the  combiDcd  pull  of  the  ligature 
and  thrust  of  the  wood. 

Before  iittempting  to  turn  the  deviating  organ,  it  should  he 
ascertained  if  the  aperture  between  the  adjoining  teeth  is  suffi- 
cient tu  admit  of  the  operation.  If  not,  it  should  be  increased 
by  the  extraction  of  ri  bicuspid  from  each  side  of  the  jaw,  and 
moving  the  teeth  in  front  of  them  backwards  until  sufficiem 
room  is  obtained.  The  time  requirt'd  to  flo  this  will  vary  from 
three  to  eight  or  ten  weeks,  depending  upon  the  number  of  teeth 
to  be  acted  on,  and  the  age  of  ihe  patient.  A  sufficient  space 
may  sometitnea  be  gjiined  by  pressing  outward  the  adjoining 
teeth  in  cases  where  they  fall  within  the  normal  curve  of  the 
arch.  This  may  be  done  by  tlie  expansion  of  wood  or  rubber, 
oantained  in  metal  sockets  attached  to  the  plate,  behind  each 
tooth  to  be  moved. 

Niirrowne>5s  of  the  alveolar  border  is  a  frequent  cause  of  irre- 
gularity of  the  upper  incisors.  In  this  ease,  the  centraU  usually 
project,  though  it  sometimes  huppens  that  some  are  in  front  and 
some  behiud  the  archj  producing  greut  deformity.  To  remedy 
which,  the  second  bicuspids  should  be  removed,  unless  the  first 
molars  are  so  much  affected  by  caries  as  to  render  their  preser- 
vation doubtful.  In  this  case,  they  should  be  extracted,  in  place 
of  the  second  bicuspids.  If  bicuspids  and  first  molars  are 
sound,  und  the  decision  turns  upon  the  probable  relative  dura- 
bility of  the  teeth,  statistics  decide  very  positively  in  favor  of 

the  bicuspids,  especially  under  the  age 
of  fifteen.  But  the  position  of  the 
first  molar  is  too  far  back  to  permit, 
in  all  cases,  the  full  benefit  of  the 
space  gained  by  its  extraction. 

The  following  case  will  serve  to  illus- 
trate  the  means  employed  for  remedy- 
ing this  description  of  deformity.  The 
subject  WHS  a  young  lady  fifteen  years 
of  age*  Her  teeth  presented  the  ar- 
rangement  as  seen  in  Fig.  55. 

The   second    mohirs  of   the  npper 
jaw  occupied  their  proper  position  in  the  alveolar  arch^  or,  in 
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other  words,  tlicy  were  a  little  more  than  an  inch  ami  a  quarter 
npmrl;  the  first  molars  were  hardly  an  inch  apart,  ami  the  first 
btcu^pidfi  were  still  nearer  to  each  other.  The  cuspids,  except 
that  ihey  were  pushed  a  little  too  far  forward,  occupied,  very 
neftrly,  their  proper  position.  The  right  central  and  left  lateral 
incisors  projected  fully  a  quarter  of  an  inch,  lifting  and  other- 
wise atiDoying  and  disfiguring  the  upper  lip:  the  left  central 
WB8  thrown  behind  and  partly  between  the  right  centnil  nnd 
left  lateral,  while  the  right  lateral  occupit^d  a  position  in  n  line 
with  it. 

Without  going  into  a  minute  detail  of  the  method  adopted  for 
preparing  the  appliance  used,  it  will 
ht  sufficient  to  refer  the  reader  to  Fig.  ,  _  * 

56.  This  reprosents  a  plaster  model 
of  the  teeth,  alveolar  horder,  palatine 
archi  and  the  apparatus  for  remedying 
the  deformity.  The  second  bicuspids 
were  first  extracted,  then,  by  means 
of  ligatures  applied  to  the  second  mo- 
lars aod  first  bicuspids,  and  made  fast 
to  a  band  of  gold  passing  on  the  out- 
side of  the  arch,  which  were  renewed 
erery  day,  these  teeth  were  brought  out  to  their  proper  position 
in  eleven  weeks  ;  this  done,  there  was  a  space  »»f  nearly  an  eighth 
of  an  inch  between  the  cuspids  and  first  bicuspids ;  this  was  filled 
up,  by  bringing  back  the  cuspids  with  ligatures*  A  ligature  was 
next  applied  to  the  right  lateral^  passed  through  a  hole  in  the 
gold  band  in  front,  and  made  fast.  In  ten  days  this  tooth  was 
brought  to  its  proper  place*  A  ligature  was  now  attached  to  a 
knob  soldered  on  the  gold  plate  which  had  been  fitted  to  the 
in&ide  of  the  teeth  mid  palatine  arch  for  thin  purpose,  and  tied 
tightly  in  front  of  the  projecting  right  central  incisor.  In  about 
tbree  weeks  this  was  brought  to  a  position  alongside  the  lateral 
incisor  of  the  same  side.  The  left  central  was  then,  in  like 
aner,  brought  forward,  and  the  left  lateral  carried  backward 
to  itil  proper  place. 

iAfter  the  deformity  was  corrected,  the  teeth  presented  the 
ingenicnt  represented  in  Fig.  57,  taken  from  a  plaster  model 
made  from  an  impression  of  the  regulated  teeth.     To  correct  the 
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irregularity  in  this  case,  required,  in  all,  twenty-one  weeks.     If 
Fuj  i^-;^  all  the  teeth  could  have  been   acted 

iipoij  at  the  same  time,  the  operation 
might  have  l>een  accomplished  in  a 
shorter  period.  It  was  found  necessary, 
ton,  in  consequence  of  the  diseased 
action  in  the  gums,  occasioned  by  the 
apparatus,  to  remove  it  every  eight  or 
ten  days,  and  let  it  remain  off  each 
time  twenty^four  hours.  It  may  be 
proper  also,  to  observe,  that  every  time 
the  ligatures  were  removed,  it  wttb 
taken  from  the  mouth,  and  the  teeth  thoroughly  cleansed. 

For  moving  a  projecting  incisor  or  cuspid  backwards,  at  gold 
spiral  spring  was  formerly  etuployod.  It  was  found  to  be  more 
efficient  than  a  ligature  of  silk,  inasmuch  as  it  kept  up  a  constant 
traction  upon  the  deviating  tooth.  But  it  is  objectionable  on 
account  of  the  annoyance  it  ciuses  the  patient,  A  ligature  of 
gum  elastic  is  far  preferublc,  and  this  material  is  now  very  gene- 
rally employed  in  the  trtnitment  of  every  description  of  irregu- 
larity in  which  agencies  of  this  sort  are  required.  The  difficulty 
of  tying  india*rnbber  ligatures  h  obviated  by  the  use  of  several 
sizes  of  delicate  clastic  tnbing  (French  manufacture),  from  which 
sections  may  be  cut  more  or  less  thick,  according  to  the  required 
length  and  power  of  the  ligature.  Each  strip  becomes  thus  an 
endless  band  which  may  be  readily  pitssed  from  one  tooth  to 
another  or  to  a  hook  on  the  plate. 

There  are  other  kinds  of  irregularity  of  the  upper  incisors ; 
but  we  shall  only  notice  one,  which,  from  its  peculiar  character, 
is  sometimes  exceedingly  ilifficult  to  remedy.  It  is,  when  one  or 
more  of  these  teeth  are  placed  so  far  back  in  the  jaw,  that  the 
under  teeth  come  before  it  or  them  at  each  occlusion  of  the 
mouth* 

Of  this  kind,  Mr.  Fox  enumerates  four  varieties :  The  first  is, 
when  one  of  the  central  incisors  is  situated  so  far  back,  that  the 
lower  teeth  shut  over  it,  while  the  other  central  remains  in  its 
proper  place,  as  represented  in  Fig*  58,  which  is  copied  from  his 
work,  as  are  also  those  which  follow. 

The  second  is,  when  both  of  the  centrals  have  come  out  behind 
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the  circle  of  the  other  teeth,  and  the  laterals  occupy  their  own 
prop^  position,  as  represented  in  Fig.  59. 


flc.  56. 
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third  is»  when  the  lateral  incisors  are  thrown  so  far  back, 
3at  the  under  teeth  shut  before  them,  while  the  centrals  are  well 
arranged,  aa  exhibited  in  Fig.  60* 


The  fourth  115,  when  all  the  inci^^ora  are  placed  so  far  behind 
tht  arch  that  the  lower  teeth  dhut  before  them,  as  in  Fig.  6L 

^Hc  tntght  also  have  added  to  those  a  fifth  variety;  for  it 
wmetimes  happens  that  the  cuspids  of  the  upper  jaw  are  thrown 
m  far  back,  na  to  fall  on  the  in»ide  of  tlie  lower  teeth.  The 
author  has  met  with  several  such  cases. 

Two  things  are  necessary  in  the  treatment  of  the  kind  of  irregu- 
Urtty  juM  described:  first,  to  prevent  the  upper  and  lower  teeth 
from  coining  entirely  together,  by  placing  between  them  some 
hard  substance,  so  that  the  overlapping  incisors  may  not  inter- 

■  ftf       '  '    the  necessary  outward  movement.     The  second  is,  the 
ap;  ij  of  some  fixture  that  will  exert  a  constant  and  steady 

pressure  upon  the  deviating  teeth,  until  they  pass  those  of  the 
lower  jaw. 

For  the  accomplishment  of  this,  vjirions  plans  have  been  pro- 
po#ed«      Dnval   recommends    the  application   of  a  grooved  or 
gitHefed  plate,  and  Catalan  has  invented  an  instrument,  based, 
I  beliefe,  upon  the  same  principle,  but  much  better  adapted  to 
parpose.     We  doubtt*d   the  utility  of  the  inclined  plane  of 
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Catuki],  until  we  had  employed  it,  and  found  it  an  effectual  and 
speedy  method  of  moving  dt'viatint^  front  teeth  in  the  upper  jaw. 
from  behind  the  dentul  circle  to  their  proper  places.  It  acta  with 
great  force,  and  in  tliB  proper  Uianner  for  the  accomplishment 
of  the  object.  But  this  very  force,  and  the  difficulty  of  control- 
ling it,  make  it  necessary  to  be  careful  in  its  use,  especially  upon 
pfirtiully  erupted  teeth.  The  fangs  of  *«uch  teeth  are  in  process 
of  formation  and  of  course  highly  vitalized,  and  are  very  suscep- 
tible to  injury  from  tlie  shock  of  repeatedly  striking  upon  the 
inclined  plane. 

The  accompanying   cuts,   copied  from   Catalan,   exhibit  the 

manner  in  which  his  inclined 
^^^*  *^^*  ^^    plane  is   constructed.      The 

one  here  represented,  is  ap- 
plied to  a  case  where  all  the 
upper  incisors  fall  behind  the 
lower  front  teeth.  Its  con- 
struction i^hould  be  varied  to 
suit  the  peculiarity  of  each 
case.  If  but  one  tooth  devi- 
ates, only  one  inclined  plane 
will  be  required.  The  appa- 
ratus .4iou!d  also  be  so  adapt* 
ed  and  secured  to  the  teeth 
as  to  occasion  as  little  incon- 
venience to  the  patient  aa 
posisible.  The  circular  bar 
or  plate  of  gold,  running 
round  in  front  of  the  teeth, 
should  reach  from  the  first 
molar  on  one  side  to  the  first  molar  on  the  other,  and  the  plate, 
extending  up  from  it  should  cover  the  grinding  surfaces  of  these 
teeth  and  he  long  enough  to  cover  their  liugunl  faces  also,  as  the 
whole  fixture  will  thereby  be  rendered  firmer  and  more  secure. 

In  the  application  of  this  principle  for  the  correction  of  irregu- 
larity, the  author  has  been  in  the  habit  of  constructing  the  appa- 
ratus somewhat  differently.  With  a  brass  model  and  zinc  counter- 
model,  he  has  a  plate  of  gold  struck  up  over  all  the  teeth,  when 
practicable,  as  far  back  as  the  first  or  second  molar,  completely 
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encasiii^  them  ant]  the  alveoliir  ridge*  An  eDcasement  of  this 
sort  (Fig.  64),  possesses  greater  stability  than  can  l»e  obtained 
fur  an  u(ipUance  like  the  one  rojiresunted  in  Figs.  62  and  63. 


Fie.  64. 


Fig,  65. 


•X  Li 


In  Fig.  64,  IB  seen  a  Fig.  ec. 

T'  Mtion  of  an  in* 

Ci.-^  -  ^.Ume  for  bring- 
ing forward  a  central 
inetKor  which  had  come 
o«l  abotit  a  r^narter  nf 
AH  inch  behind  the  cir- 
cle of  the  other  teeth.  | 
The  manner  of  the 
action  of  this  instrument 
Qpon  the  deviating  tuoth 
\  »bown  in  Fig,  65, 

The     plan     proposed 

Bdabarre,  as  shown  in  Fig.  tl6,  taken  from  his  treatise  on 
id  dentitiont  is  to  pass  silk  ligatnres  (a)  around  the  teetli, 

such  a  wuj  thrtt  n  properly  directed  and  steady  pressure  will 
exerted  on  such  of    the   teeth   as  are  situated   behind    the 

eh.  To  keep  the  jawe  from  coming  in  contact^  he  recommends 
ihe  application  of  a  metallic  grate  (h)  fitted  to  two  of  the  inferior 
nolari. 

This  plan  possesses  the  merit  of  i^implieity,  and  occasions  lit- 
tle 1^  no  inconvciTience  to  the  patient.  It  will^  however,  some- 
times be  found  not  only  inefficient,  hut  also  injurious  in  its  action 
upon  the  leeih  udjucent  to  those  to  he  brought  forward.  The 
force  on  the  irregular  teeth,  and  those  against  which  the  liga- 
iiire«  act,  ?reing  e<|uah  and  in  opposite  directions,  the  latter  will 
be  drawn  hack,  while  the  former  are  brought  forward  ;  tbti;*  lite 
used  for  the  correction  of  one  evil,  will  sometimes  occa* 
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sion  ttiiother.     The  author  ha«  tried  it,  however^  in  some 
with  the  most  sittisfactory  results. 

Mr.    Fox  recommeiuls  a  gokl   bar  about  the  sixteeDlh  part 

of  an  inch  in  width,  and  of  propor- 
tioimte  thickness,  bent  to  suit  ihe 
curvature  of  the  mouth,  and 
fastened  with  ligatures  to  the 
temporary  molars  of  each  side. 
It  is  pierced  opposite  each  irregu- 
lar tooth  with  two  holes.  The 
teeth  of  the  upper  and  lower  jtw 
are  prevented  from  coming  entirely  together  by  means  of  thift 
blocks  of  ivory,  attached  to  each  end  uf  the  bar  by  suiaU  piecei 
of  gold,  and  resting  upon  the  grinding  surfaces  of  the  tempo- 
rary  molars*  Fig»  67. 

After  the  instrument  has  been 
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thu*  fastened    to  the 
silk     ligatnres    are  pi 
round  such  aa  Are 
the  arch,   and   througl] 
►  holr«    opposite    them, 
then  tied  in  a  firm  knc 
the  outside  of  the  bar. 

The  ligatures  muat] 
renewed  every  tKree  \ 
four  days,  until  the  te 
shall  have  come  forward  far  enough  to  strike  in  front  of  thoBt 
that  formerly  shut  before  them,  and  until  they  shall  have 
•cquir^  a  sufficient  degrve  uf  finnnesSis  to  prerent  them  from 
returning  to  their  former  position.  As  s4>od  as  the  teeth  shut 
pcqieiidicuUrly  upon  each  other,  the  blocJcs  may  be  remof ed, 
antl  the  bar  alone  retained. 

Sinee  1830,  maiij  i  ners  boih  in  £ngland  and  tk< 

Vatieil  States  hat^su    — ..i  caps  of  gold  for  the  blocks  oi 
ivory  rrcommtiMM  hy  Mr*  Fox^  ai»d  i&atead  of  simply  bendia^ 
lb«^  bar«  they  now  awagt*  it  bctwvea  aetallie  eaats  so  that  all 
fmru,  except  those  inunediaiely  opposite  the   irregolar  teeth^ 
nay  he  perfectly  adapted  to  the  deatml  eirele.     The  apparat 
with  ihe^  laodi&cmliMs,  b  mora  eoaCwtaUe,  amd  lesa  liable  U 
noTe  upon  the  teeth. 
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Mr.  Fox  directs,  that  the  blocks  of  ivory  be  placed  upon  the 
nponry  molars;  but  the  caps  of  goW  now  substituted  are 
lUrely  dtseonnccted  from  the  bar,  and  are  often  used  after  the 
jnoultiBg  of  these  teeth ;  they  are  then  placed  upon  the  first  per- 
eot  molars.  As  the  caps  prevent  the  teeth  from  coming  to- 
r,  mastication,  during  the  time  they  are  worn,  is,  necessarily, 
performed  on  them.  They  should,  therefore,  be  placed  upon  the 
largesl  and  strongest  teeth ;  and  for  this  reason  they  should  be 
applied  to  the  molars. 

The  curved  bar  should  be  washe<l,  and  the  teeth  cleansed 
erery  time  the  ligatures  are  renewed.  If  this  be  neglected,  the 
particles  of  food  that  oollect  between  it  and  the  teeth,  will  soon 
rcome  putrid  and  offensive,  constituting  a  source  of  disease  both 
the  gums  and  teeth.  Before  the  bar  is  applied,  it  should  be 
ertained  whether  there  is  sufficient  space  for  the  deviating 
teeth,  and  if  there  is  not,  room  should  be  made  in  the  manner 
b^fi>re  described. 

Some  diversity  of  opinion  exists  as  to  the  most  suitable  age 
for  the  correction  of  this  description  of  irregularity,  Mr,  Fox, 
it  would  seem,  preferred  the  period  immediately  previous  to  the 
!*heddiitg  of  the  temporary  molars — ^probably  theteuth  or  eleventh 
year  after  birth.  Others  think,  that  the  forepart  of  the  dental 
arch  continues  to  expand  until  the  second  denture  is  completed, 
and  that  the  bicuspids  afford  a  better  support  for  the  end.^  of  the 
bar  than  any  other  teeth,  and  are  content  to  wait  until  the 
fifteenth  or  even  sixteenth  year.  But,  though  the  arch  does 
«omt^times  expand  a  little,  yet  even  when  the  expansion  occurs, 
it  is  generally  so  inconsiderable,  that  little  advantage  can  be  de- 
riv«*d  from  it.  Moreover,  the  arch,  instead  of  expanding,  is 
inch  more  liable  to  contract  whenever  a  vacancy  occurs  in  the 
iental  circle,  either  by  the  extraction,  or  from  the  improper 
rowth  of  one  or  more  of  the  teeth ;  hence,  the  difficulty  is  apt 
to  Ins  increaaed  by  delay.  The  evil,  it  is  true,  may  be  remedied 
at  the  fifteenth,  seventeenth,  or  even  eighteenth  year;  but  it  fs 
rarely  advisable  to  defer  it  to  so  late  a  period. 

The  mmi  that  is  required  in  the  treatment  of  irregularity^  of 
the  lover  incisors,  is  to  remove  a  tooth,  and  to  apply  frequent 
pretiitre  la  the  deviating  organs.  The  lower  incisors  are  less 
eoQspicaots  than  those  of  the  upper  jaw,  and  the  loss  of  one,  if 
the  others  are  well  arranged,  is  scarcely  perceptible. 
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The  use  of  vulcanite  or  hardened  india  rubber  promises  to  be 
of  great  value  in  the  correction  of  irregularities.  The  peeoliar 
manipulations  it  requires  will  be  found  in  another  portion  of  this 
work;  it  is  only  necessary,  therefore,  in  concluding  this  chapter, 
to  briefly  mention  the  properties  which  fit  it  for  this  importdut 
branch  uf  dental  practice. 

It  admits  of  absolutely  perfect  adaptation  to  the  teeth.  If 
only  a  part  of  the  crowns  of  the  teeth  require  fitting,  a  wax 
impression  will  be  sufficiently  accurate.  But  if  the  gum  and 
undercut  iiurfaces  of  the  teeth  are  to  be  fitted,  a  plaster  impres- 
sion is  necessary*  Professor  Austen's  method  of  taking  plaster 
impressions  in  gutta-percha  cups,  will  enable  a  skillful  operntor 
to  take  an  accurate  impression  of  any  moutli,  however  irrej 
the  teeth  may  be  arranged. 

A  closely  fitting  vulcanite  plate  can  be  worn  with  coi 
hence  the  patient  is  not  tempted  to  remove  it.  It  has  no  m* 
hence  does  not  wear  the  teeth  or  irritate  the  gums.  Its  fii 
of  adaptation  makes  it  an  excelk-nt  '*  fijced  point,'*  from  wbich 
to  make  pressure  or  traction  in  any 'required  direction  upon  ih 
irregular  teeth:  the  counter  pressure,  being  distributed  over  all 
the  regular  teeth,  is  not  felt.  When  it  is  necessary  to  cap 
molars^  a  layer  of  varying  thickness  should  be  carried  over 
all,  to  prevent  the  soreoeae  caused  by  masticatioii  upon  any  cut 
tootL 

Any  variety  of  appliance  may  be  used  in  connection  with  tbe 
plaie,  that  the  judgment  of  the  operator  sogg^tSy  as  best  adapted 
to  bring  about  the  required  di«i^«  The  plastic  nature  of  the 
crude  material  permits  enlargement  or  extension  in  any  < 
tion^  withoiit  the  necessity  of  aoMertng,  as  in  metallie  pU 
and  wivh  an  exac«aeas  whieh  ennnot  be  had  in  carving  ivory 
Uocks, 

Thus^  promineneea  may  le  left  behind  teeth  which  are  to  W 
moved  outwards ;  in  which  may  be  made  dovetails  for  the  io^| 
tite  of  pamprceMd  wtxid;  dita  or  iMln  for  India  robber,  whiT 
makes  mc^re  rapid  prceawe  ihnii  tke  wood;  er  holea  for  the  i 
tion  of  smalt  screws.  These  aerews  may  hmr  directly  4 
teoth,  and  be  turned  sligbtly  eaeli  day  or  twa.  Or  the 
of  the  plate  next  the  lootli  or  teedi  to  be  moved  may 
fated  with  a  deBeate  saw  from  die  phto;  ^  esds  of  UieaeMti 
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or  screws  pbjing  into  this,  move  the  tooth  or  teeth  by  a  broad 
besting,  which  will,  in  certain  caaes,  be  better  than  the  point  of 
the  ftcrew* 

Or  a  Somali  piece  of  vulcanized  rubber  may  be  taken  ;  one  end 
fitting  mgaini^t  a  molar  or  bicuspid,  and  into  the  other  end  a 
screw  llircad  cut  to  receive  a  delicate  screw :  on  the  head  of  this 
screw  a  aecond  piece  of  rubber  may  be  fitted  against  the  tooth 
ta  be  tnoTed  eo  as  to  allow  the  screw  to  be  turned  without 
changing  its  position  on  the  tooth.  This  cotnbination  forms  a 
tainiature  jack-screw,  similar  to  those  recommended  some  years 
nice  by  Dr.  Dvvinelle,  and  will  often  be  found  useful.  It  may 
be  used  in  combination  with  the  rubber  plate  by  attaching  one 
end  to  the  plate  instead  of  resting  it  against  a  tooth. 

If  it  is  desired  to  move  a  tooth  by  the  elasticity  of  a  spring, 
tbit  cmn  he  made  of  vulcanite ;  one  end  of  it  fitted  tightly  into  a 
groove  cut  in  the  plate,  so  that  the  free  end  shall  bear  with  the 
reqtiiait^  force  against  the  tooth.  The  elastic  slip  or  spring  can 
reailily  b«  bent,  by  means  of  a  warm  burnisher,  so  as  to  press 
with  greater  or  lesi^  force,  as  the  case  may  demand.  Fig,  69, 
taken  from  Mr,  Tomes'  work,  will 
illustrate  one  variety  of  the  appli- 
cstion  of  springs;  in  this  ease 
prcaaiiig  outward  and  lateral  k  the 
left  central  and  right  lateral  in- 
daora.  This  mode  of  making  prert- 
tore  will  be  found  very  useful.  It 
mcia  steadily,  is  under  control,  and 
does  not  need  renewal  so  often  as 
the  wedges  of  wood  or  rubber. 

Where  ligatures  are  required* 
the  rulcanite  plnte  affords  an  easy 
aeaiui  of  attaching  them  in  any 
desired  position;  passing  them  through  holes  and  tying;  looping 
them  over  projecting  knobs  of  vulcanite,  or  over  small  metal 
hooks  set  in  the  plate ;  or  stretching  them  through  slits  snwn  in 
the  plate. 

If  a  hand  is  to  be  carried  for  any  purpose  in  front  of  the  arch, 
it  may  he  connected  with  the  plate  on  the  inside  of  the  arch, 
ihrnagh  any  spaces  occurring  between  the  bicuspids  or  molars ; 
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if  there  are  no  such  spaces,  or  if  they  are  to  be  closed  up  in  the 
process  of  regulation,  the  cap  which  is  often  required  to  pass 
over  the  molars  will  connect  the  two.  But  the  outside  band  is 
not  often  necessary.  The  inside  plate  is  less  awkward  to  the 
patient,  it  is  out  of  sight ;  and  almost,  if  not  quite,  every  required 
movement  can  be  obtained  from  it,  even  to  the  exclusion  of  the 
inclined  plane  of  Catalan. 

Ther  case  described  on  page  152,  Fig.  55,  could  have  been 
advantageously  treated  by  the  use  of  a  vulcanite  plate;  the 
various  stages  progressing  nearly  at  the  same  time.  The  impres- 
sion in  this  case  to  be  taken  in  plaster ;  the  plate  capping  the 
second  molars ;  first  molars  and  first  bicuspids  carried  outward  by 
wooden  or  elastic  wedges,  or  by  a  double  spring,  of  vulcanite, 
fastened  to  the  plate  opposite  each  space  of  the  extracted  second 
bicuspids ;  the  left  central  and  right  lateral  carried  out  by  wedges 
or  screws ;  the  right  central  and  left  lateral  brought  in  by  liga- 
tures looped  over  hooks  in  the  plate.  At  the  completion  of  the 
work  a  new  impression  to  be  taken,  and  the  plate  worn  until  the 
teeth  become  firmly  set,  passing  a  ligature  around  the  two  out- 
standing teeth,  to  prevent  their  tendency  to  return  to  their  old 
positions ;  the  plate  itself  would  keep  the  others  in  place. 

A  text  book  can  only  give  general  principles  and  illustrate 
them  by  a  few  examples ;  for  the  varieties  of  irregtilarity  are 
almost  endless.  Their  successful  treatment  demands  a  correct 
knowledge  of  physiological  and  pathological  action  to  know  when 
and  where  to  act ;  a  skillful  hand  and  an  inventive  wit  to  know 
just  what  to  do  and  how  to  do  it. 

In  conclusion,  to  sum  up  briefly— do  not  interfere  where  by 
simple  extraction  the  case  will  correct  itself:  when  teeth  must 
be  moved,  do  it  decidedly,  to  avoid  tedious  delay ;  but  take  care 
not  to  be  so  rapid  as  to  excite  inflammation :  do  not  move  teeth 
with  deformed  or  defective  fangs ;  do  not  sacrifice  sound  and 
regular  bicuspids,  to  bring  into  the  arch  teeth  which  will  require 
to  be  moved  through  a  great  space ;  for  this  movement  materially 
impairs  their  durability ;  lastly,  do  not  attempt  to  bring  teeth  to 
a  position  where  you  cannot  keep  them  until  firm  ossific  deposit 
makes  them  permanent  in  their  new  positions. 


DEFOBMITY  FROM   EXCESSIVE   DEVELOPMENT  OF  THE 
TEETU  AND  ALVEOLAR  RIDGE  OF  LOWER  JAW, 


tin.  70, 
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Wbsk  the  teeth  uf  the  tower  jaw  form  a,  larger  arch  than 
those  af  the  upper,  the  incisors  and  cuspids  of  the  former  shut 
id  front  of  those  of  the  latter, 
caifiiiog  the  chin  to  project^  and 
otbenrise  impairing  the  syniine- 
Ifj  of  the  face.  Figs.  70  and  71 
present  a  front  and  n  side  view  of 
this  deformity.  It  may  result 
from  m  want  of  correspondence  in 
the  development  of  the  teeth  and  ' . 

alveoli  of  the  two  maxilUe:    the 
■  upper  jaw  being  defective  in  size,  whilst  the  lower  jaw  is  natu- 
ral ;  or  the  former  being  natural,  the  latter  may  be  in  excess. 
It  ihaj  alsci  arise  from  a 
Gimple   eversion    of    the 
lower  teeth  or  inversion 
of  the  upper. 

TREATMENT, 

The  remedial  indica- 
tioni»  of  the  deformity  in 
question  consist  in  dimin- 
bliiug  the  51 8e  of  the  den- 
ial arcb,  which  is  always 
•    Icdiocis    and    difficult 

Mpofmtion^  requiring  great  |iatience  and  perseverance  on  the  part 
^*f  the  patient,  and  much  mechanical  ingenuity  and  skill  on  the 
pari  of  the  deutu>L  The  appliances  to  be  employed  have,  of 
iitoeasiiy,  to  b©  more  or  leas  complicated,  requiring  the  most 
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perfect  accuracy  of  adaptation  and  neatness  of  execution ;  they 
roust  also  he  worn  fnr  a  long  tiiue,  and^  as  a  natural  consequence, 
are  a  source  of  conaidcrable  annoyance.  The  first  thing  to  be 
done,  ifi  to  extract  the  first  inferior  bicuspids.  Sufficient  room 
will  thus  be  obtained  for  the  contraction,  which  it  will  be  neces- 
sary to  effect  in  the  dental  arch,  for  the  accomplisbraent  of  the 
object.  An  accurate  impression  of  the  teeth  and  alveolar  ridge 
should  be  taken  with  wax,  softein'tl  in  warm  water,  and  from 
this  impression,  a  plaster  model  is  procured,  and  afterwards,  a 
metallic  model  and  counter-motlel,  in  the  manner  to  be  de- 
scribed in  a  subsequent  chapter. 

This  done,  a  gold  plate  of  the  ordinary  thickness  shoubl  he 
swaged  to  fit   the  first  and  second  molars,  (if  the  second   has 

made  its  appearance,  and  if 
not,  the  second  bicuspid  and 
first  mohtr  on  each  side,)  so 
as  completely  to  incase  these 
teetli.  If  these  caps  are  not 
thick  enough  to  prevent  the 
front  teeth  from  coming  to- 
gether, a  piece  of  gold  plate 
may  be  soldered  on  that  part 
of  each  wliich  covers  the  grind- 
ing surfaces  of  the  teeth.  Having  proceeded  thus  far,  a  small 
gold  knob  is  soldered  to  the  inner  and  outer  front  corners  of 
both  caps,  and  to  each  of  these  a  ligature  of  silk  or  gum  elastic 
is  attached.  The^e  ligatures  are  to  be  brought  forward  and  tied 
tightly  around  the  cuspids.  When  thus  adjusted,  the  lower  arch 
will  present  the  appearance  exhibited  in  Fig.  72,  By  this  means 
the  cuspids  may,  in  fifteen  or  twenty  days,  be  taken  back  to  the 
bicuspids.  If  in  their  progress  they  are  not  carried  towards  the 
inner  part  of  the  alveolar  ridge,  the  outer  ligatures  may  be  left 
off  after  a  few  days,  and  the  inner  ones  alone  employed  to  com- 
plete the  remainder  of  the  operation. 

After  the  positions  of  the  cuspids  have  been  thus  changed^  a 
circular  bar  of  gold  should  be  made,  extending  from  one  cap  to 
the  other,  yo  as  to  pass  about  a  quarter  of  an  inch  behind  the 
incisors,  and  be  soldered  to  the  inner  side  of  each  cap.  A  hole 
is  to  he  made  through  this  hand  behind  each  of  the  incisors. 
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^^ii^KMigh  which  a  ligature  of  silk  may  be  passed  and  brought  for- 
ward ttwd  tied  tightly  in  front  of  each  tooth.  These  ligatures 
shoold  be  renewed  every  day  until  the  teeth  are  carried  far 
eDough  back  to  strike  on  the  inside  of  the  corresponding  teeth 
in  the  upper  jaw. 

Fig.  73  represents  tiie  appeurauce  wbieh  the  lower  jaw  pre- 
^  seats  with  the  last-named  apparatus  upon  it,  and  will  better  cod- 
Try  an  idea  of  its  construction, 
the  manner  of  its  application, 
and  ita  mode  of  action,  than 
an  J  description  which  can  he 
given. 

An  appliance  of  this  sort 
may  be  made  to  act  witlj  great 
efficiency  in  remedying  the  de- 
formity in  question ;  but,  in 
119  ap{dication^  it  is  necessary 
that  the  caps  ho  fitted  with  the  greatest  accuracy  to  the  teeth, 
and  they  should  be  removed  every  day  and  thoroughly  cleansed, 
$3  well  as  the  teeth  they  cover.  If  this  precaution  is  neglected, 
the  ©ecretions  of  the  mouth,  which  collect  between  the  gold  caps 
and  ieelht  will  soon  become  acrid  and  corrode  the  latter. 

The  remarks  ma<le  in  the  previous  chapter  upon  the  nse  of 
the  vulcanite  are  applicable  here.  Such  a  plate,  for  this  class  of 
ca«e8,  is  readily  made,  and  inflicts  no  injury  upon  teeth  or  gums. 
I  Elastic,  instead  of  silk,  ligatures  might  be  used»  and  the  retrac- 
lioD  of  tbe  incisors  carried  on  simultaneously  with  that  of  the 
etispida* 


CHAPTER    FOURTEENTH. 
PROTRUSION  OF  THE  LOWER  JAW. 

This  deformity,  although  produced  by  a  different  cause  from 
the  one  hist  described,  is  similar  to  it,  and  gives  to  the  lower 
part  of  the  face  an  unnatural  and  sometimes  disagreeable  ap- 
pearance. It  also  interferes  with  mastication,  and  of^en  witli 
prehension  and  distinct  utterance.  It  wholly  changes  the  rela- 
tionship which  the  teeth  should  sustain  to  each  other  when  the 
mouth  is  closed.  The  cusps  or  protuberances  of  the  bicuspids 
and  molars  of  one  jaw,  instead  of  fitting  into  the  depressions  of 
the  corresponding  teeth  of  the  other,  often  strike  their  most 
prominent  points ;  at  other  times  the  outer  protuberances  of  the 
lower  molars  and  bicuspids,  instead  of  fitting  into  the  depres- 
sions of  the  same  class  of  teeth  in  the  upper  jaw.  shut  on  the 
outside  of  these  teeth.  The  trituration  of  aliments  is  conse- 
quently rendered  more  or  less  imperfect. 

This  protrusion  of  the  lower  jaw  is  supposed  by  some  to  be 
the  result  of  a  •'natural  partial  luxation.*'  In  fact,  its  causes 
are  by  no  means  clearly  understood.  It  is  often  hereditary,  and 
would  seem  to  be  caused  by  that  mysterious  agency  which  im- 
presses pev'uliariries  of  growth  and  shape«  not  only  upon  the 
lower  maxilla,  but  upi^n  every  bone  in  the  body.  This  agency 
:s  so  vvnstar.t  and  over-ruliiij:.  :ba:  we  must  be  prepared  to  find 
the  ;aw  r^riirr.ir.^  :o  its  iv>:::'>n  after  the  discontinuance  of 
;rx^a::uc::: :  uv/.ess*  by  the  i::te risking  of  the  cusps  of  the  upper 
teeth  ar.  I  the  ov-criArpir-i  of  the  upper  inoisorss  we  can  restrain 
the  tor.vlev.oy.  It  :s  ot'  snore  tre«4ueu:  occurrence  than  the  one 
whtvh  r\^su*t>  rV.^-.v.  cxox'sstvi^  ievcl.^rtiirn:  of  the  teeth  and  alve- 
v>*ar  r..l^r>\  Att.l  r^i-r-^rtrs,  as  t'etVrv  s:a:e«i«  an  witirelv  different 
v*4r,  o:"  trvc*ttv,«  vt.     It  nrelv  cv-v^ir^  rrtvi-jifcslT  to  second  den- 


TKVArMENT 
Tr.e  r^a^t  ::'  trf^tner.:  ;Ls;:iry  ii.:ct«J*i.  coosisis  in  fastening 
oa  e*vh  >^.;^  a  siUil!  V.;ck  of  :T:rT  .r  a  cap  of  Tulcanite  on  one 
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Fio, 


of  lie  lower  molars,  thick  enough  to  keep  the  front  teeth  about 
a  fjttarter  of  an  inch  apart  wheo  the  jaws  are  closed.     Fox's 
bandage  must  now  be  applied.     This  is  buckled  as  tightly  as  the 
patient  can  bear  with  convenience,  pressing  the  cbin  upward 
^d  backward*     A  piece  of  tough  wood,  slightly  hollowed  so  as 
fit  the  arch  of  the  lower  teeth,  made  narrow  at  the  upper 
qH,  18  introduced  between  the  teeth  several  times  a  day,  the 
concave  portion  resting  upon  the  outside  of   the    lower,   and 
Igainst  the  inside  of  the  upper,  employing  at  each  time  as  much 
fTtBsme  ns  can  be  safely  applied.     By  continuing  this  operation 
rn>ai  day  to  day,  for  several  weeks,  the  natural  relationship  of 
be  jaws  willj  in  most  crises^  he  restored.* 
Tilt  de«*cription  of  bandage  here  alluded  to,  and  the  manner 
of  its  application,  is  represented 
ill  Fig,  74.     When  the  protru- 
of  the  lower  jaw  is  ac corn- 
lied    by  irregularity,   means 
should,  at   the   same   time,   be 
aployed     for     remedying    it. 
earlier  the  treatment  is  in- 
itutedr   the   more   easily   will 
the  deformity  be  overcome.     It 
r  *    wever,   be   successfully 

J  1  at  any  time  previously 

|4>  the  twentieth  year  of  age, 
ad  i4>metimes  at  a  much  later 
fperiod;  bat  after  this  time  the  operation  becomes  more  difficult. 
In  cases  where  the  lower  front  teeth  close  over  the  upper, 
»tid  tbti»  cause  a  deformity  of  the  face,  it  is  important  to  discri- 
minate correctly  between  those  which  result  from  malformation, 
»iid  a  protrusion  of  the  jaw  occasioned  by  partial  luxation,  as 
the  remedial  indications  in  the  two  are  entirely  different.  Those 
vbich  would  prove  successful  in  the  one,  would  prove  unsuccess- 
ful in  the  other.  But,  fortunately,  deformity  arising  from  the 
tasi  mentioned  cause  is,  comparatively,  of  rare  occurrence ;  hence 
the  dentist  i.^  seldom  called  upon  to  exercise  his  ingenuity  and 
ftktll  in  itn  treatment* 

^  Aa  lfit«r««tiag  mniaU  tij  Dr«  J,  8.  tJaoDeii,  oo  Uie  trcntmcut  uf  tlefunuitlcc  of 
t^  klail,  b  «oalttlD^  ia  tmm  uf  the  ttkrlj  roluniet  of  Uie  American  JuhtqiU  of  D«DtihJ 


CHAPTER    FIFTEENTH. 

PECULIARITIES  IN  THE  FORMATION  AND  GROWTH  OF 
THE  TEETH. 

In  the  development  and  growth  of  the  various  parts  of  the 
body,  curious  and  interesting  anomalies  are  sometimes  observed, 
but  in  no  portion  of  it  are  they  more  frequent  in  their  occur- 
rence or  diversified  in  their  character  than  in  the  teeth.  Bat 
aberrations  in  the  formation  and  growth  of  these  organs,  are,  for 
the  most  part,  confined  to  the  teeth  of  second  dentition. 

Mr.  Fox  gives  a  drawing  of  a  tooth  very  nearly  resembling 
the  letter  S.  The  malformation  was  caused  by  an  obstructing 
temporary  tooth.  The  author  has  also  met  with  several  exam- 
ples of  teeth  similarly  deformed,  and  from  like  causes. 

The  molars  of  the  upper  jaw  sometimes  have  four  and  even 
five  roots,  and  those  of  the  lower,  three,  and  occasionally  four. 
The  crowns  of  the  teeth,  also,  frequently  present  deviations  from 
the  natural  shape  equally  striking  and  remarkable. 

The  next  peculiarity  to  be  noticed  is  that  of  size,  and  in  this 
respect  the  teeth  are  very  variable.  Even  in  the  same  mouth, 
the  want  of  relative  proportion  between  the  different  classes  of 
teeth  is  sometimes  quite  conspicuous.  But  examples  of  this  kind 
are  not  very  frequent,  for  where  there  is  an  increase  or  diminu- 
tion in  the  size  of  the  teeth  of  one  class,  there  is  generally  a 
corresponding  change  in  that  of  the  other. 

Aberrations  of  this  character  are  probably  dependent  upon 
some  diathesis  of  the  general  system,  whereby  the  teeth,  during 
the  earlier  stages  of  their  formation,  are  supplied  with  an  exces- 
sive or  diminished  quantity  of  nutriment. 

Some  very  remarkable  deviations  have  been  known  to  take 
place  in  the  growth  of  the  teeth.  The  most  singular  case  on 
record,  is  that  narrated  by  Albinus:  "Two  teeth,"  says  he, 
^'  between  the  nose  and  the  orbits  of  the  eye,  one  on  the  right 
side  and  the  other  on  the  left,  were  enclosed  in  the  roots  of 
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that  extend  from  the  maxillary  bones  to  the 
J  nose.  They  were  large,  remarkably  thick,  and 
^  10  irery  like  the  canines,  that  they  seemed  to  be  these  teeth,  which 
P  bad  not  before  appeared ;  but  the  canines  themselves  were  also 
present,  more  than  usually  small  and  short,  and  placed  in  their 
]»roper  eocketa.  The  former,  therefore,  appear  to  have  been  new 
eanines,  which  had  not  penetrated  their  sockets,  because  they 
were  situated  where  these  same  teeth  are  usually  observed  to  be 
in  children.  But  what  is  still  more  remarkable,  their  points 
were  directed  towards  the  eyes,  as  if  they  were  the  new  eye  teeth 
inrerted.  And  they  were  also  so  formed,  that  they  were,  con- 
trary to  what  Qsually  happens,  convex  on  the  posterior^  and 
OOli^ave  on  the  anterior/**  A  case  of  a  somewhat  similar  cha- 
trnter  ts  mentioned  by  Mn  John  Hunter, 
■  The  following  case  is  in  the  words  of  Mr.  G,  Wait:  *' While 
1  Was  prosecuting  my  anatomical  studies,  I  was  struck  with  the 
appearmnce  of  a  cuspid  of  the  upper  jaw;  it  was  short,  and 
appeared  as  if  the  body  of  the  tooth  was  in  the  jaw,  and  that  it 
waa  the  tip  of  the  root  that  presented  iti^elf.  Upon  further 
exmmiiiation,  I  found  this  verified ;  and  after  the  cranium  and 

■  lower  jaw  were  properly  macerated  and  cleansed,  I  found  one 
of  the  tower  bicuspids  in  the  same  position/' 

The  author  can  readily  imagine  that  a  cuspid  of  the  upper 
jaw  nught,  while  in  a  rudimentary  state,  by  some  false  or  un- 
nainral  attachment  of  the  dental  sac,  be  so  altered  in  its  position, 

Iaa  to  paas  tip,  in  its  growth,  between  the  nose  and  orbit.  But 
tliat  the  crown,  after  havin*^  been  thus  turned  round  in  the 
aoelcet,  t»hoald  remain  stationary,  while  the  fang  passed  down 
and  appeared  outside  of  the  gum,  is  a  most  extraordinary  and 
remarkable  anomalism.     In  the  former  instance,  the  tooth  might 

I  still  continue  to  derive  the  nutriment  necessary  for  its  vitality 
from  the  «lt*ntnl  vessels ;  but  in  the  latter  case,  it  could  not  be 
♦  -'  i'voMu  uou  louir  nflunum  et  orhea  ocalciram,  dexter  atnlitor^itii!,  inclnsi  in  ridi- 
dlbai  |>rftr«itiiiiiii  qoiboi  oaaa  majciUajift  ad  eminentem  tia^uiu  pertinent.  Longi 
waAf  ami«ttuiliiiij  istigQU .  SimilcM  tDaxime  e^uinis^  ut  irideri  jiosi^iDt  Uti  ip«i  c«de» 
ioB  osfil*  Af  Mfemil  pni>t«freii  ounitii  pn»t«r  oonsuetudinem  pftrvi,  et  br«ve0,  inii 
Ittlli  alt««|it.  lUque  Tide^ntnr  easa  CAuini  nort  qui  mm  «ruperiat»  nptote  ibi  l^tek 
4tll*«ili,  vM  iHQt  oori  iUi  in  iiirAnttbui,  Bed  quod  mlrpmur,  vurium  divet^ti,  t«D- 
fno  A  tint  CAuial  nu^l  iuvcrsl.  K(  ii  qau^iui*  rc»riii«ti  ^uut  ut»  contm  quAm  nUi,  a 
pmkaknm  pmte^  if^bbt.  »L  AuUriorv  tiauAli  ffiot;"  Ac. — Ae^dem,  Anawtai,  Ub«r  1,  {>.  H. 
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SO  Dourished  without  difficulty,  because  the  apex  of  the  root^  the 
place  where  the  vessels  and  nerves  enter,  was  entirely  outside 
of  the  gum. 

The  following  is  one  of  the  several  cases  of  deviation  in  the 
growth  of  the  teeth,  that  have  come  under  the  author's  observa- 
tion :  In  1840,  he  was  requested  to  extract  a  tooth  for  a  lady  of 
Baltimore,  under  the  following  circumstances.  She  had,  for  a 
time,  experienced  a  great  deal  of  pain  in  her  upper  jaw,  and 
supposed  it  to  originate  from  the  second  molar  of  the  right  side, 
but  which  was  perfectly  sound.  Meanwhile  her  general  health 
became  impaired,  and  her  attending  physician,  thinking  that  the 
local  irritation  might  have  contributed  to  her  debility,  advised 
the  extraction  of  the  tooth.  On  removing  it,  the  cause  of  the 
pain  at  once  became  apparent.  The  dens  sapientioe,  which  had 
not  hitherto  appeared,  was  discovered  with  its  fangs  extending 
back  to  the  utmost  verge  of  the  angle  of  the  jaw ;  while  its 
grinding  surface  had  been  in  contact  with  the  posterior  surface 
of  the  crown  and  neck  of  the  tooth  just  extracted.  On  the  re- 
moval of  the  wisdom  tooth,  the  pwin  ceased. 

About  the  middle  of  December,  1849,  a  youth  aged  sixteen, 
applied  to  the  author  to  extract  a  right  superior  bicuspid,  which, 
he  said,  was  ulcerated  at  the  root.  On  examining  his  month,  he 
discovered  only  one  bicuspid,  but  above  and  between  the  root  of 
this  and  that  of  the  first  molar,  he  observed  a  email  BstuloQS 
opening.  On  introducing  a  small  probe,  it  immediately  came  in 
contact  with  the  crown  of  a  tooth  looking  towards  the  malar 
process  of  the  superior  maxillary,  which,  on  extraction,  proved 
to  be  the  second  bicuspid. 

The  author  has  in  his  possession  several  molar  and  bicuspid 
teeth,  which  have  Bmall  nodes  upon  their  necks,  covered  with 
enamel ;  and  there  is  a  jaw  in  the  Museum  of  the  Baltimore 
Dental  College,  which  ha,s  five  teeth  presenting  this  anomaly. 

The  author  has  two  teeth  in  his  possession,  of  most  singular 
shape,  presented  to  him  by  his  brother,  the  late  Dr,  John  Harris* 
They  were  extracted  in  July,  1822,  from  the  right  side  of  the 
upper  jaw  of  a  young  gentleman,  nineteen  years  of  age,  by  the 
name  of  Crawford.  Tbey  occupied  the  place  of  the  first  and 
second  bicuspids,  and  their  crowns  are  almost  wholly  imbedded 
in  lamellated  dentine,  that  should  have  constituted  their  roots. 


PICULIARITIBS  OF  THE  TBBTH.  171 

but  which  are  entirely  wanting.  Judging  from  their  appearance, 
one  would  be  inclined  to  suppose,  that  their  sacs  failing  to  con- 
tract, they  remained  stationary  in  their  sockets,  and  as  the  base 
of  the  pulps  elongated,  they  came  in  contact  with  the  bottom  of 
the  alveoli  and  were  caused  to  bulge  out  and  to  be  reflected  upon 
their  crowns ;  to  the  enamel  of  which,  nearly  to  their  grinding 
surfaces,  they  are  perfectly  united.  For  some  time  previously 
to  the  extraction  of  these  teeth,  they  had  been  productive  of 
conaiderable  irritation  and  pain  in  the  gums  and  jaw,  and  it  was 
for  the  relief  of  the  suffering  which  their  presence  induced,  that 
they  were  removed. 

Since  the  publication  of  the  second  edition  of  this  work,  the 
author  has  seen  a  still  more  remarkable  deviation  in  the  growth 
of  a  tooth.  It  is  in  the  upper  jaw  of  an  adult  skull  in  the 
Museum  of  the  Baltimore  Dental  College.  The  natural  teeth 
are  all  well  formed,  and  regularly  arranged  in  the  alveolar 
border,  but  between  the  extremities  of  the  roots  of  the  superior 
central  incisors,  in  the  substance  of  the  jaw,  there  is  a  super- 
numerary tooth,  the  crown  of  which  looks  upward  toward  the 
crest  of  the  nasal  plates  of  the  two  bones.  The  whole  tooth  is 
about  one  inch  in  length,  and  the  apex  of  the  crown  is  nearly  on 
a  level  with  the  floor  of  the  nasal  cavities.  There  is  also  in  the 
museum  of  this  institution  a  central  incisor  of  the  upper  jaw, 
with  the  root  bent  upon,  and  in  contact  with,  the  labial  surface 
of  the  crown.* 

*  This  tooth  WAS  prMented  to  the  aathor  hj  Dr.  Williams,  dentist,  of  Alexandria,  Va. 


CHAPTER    SIXTEENTH. 
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Inclosed  as  each  tooth  is,  in  a  distinct  sac,  and  separated  on 
either  side  bj  a  bony  partition,  from  the  adjoining  t^eth,  until 
after  the  completion  of  the  formation  of  the  enamel,  It  is  difficult 
to  conceive  how  osseous  union  could  take  place  between  two  of 
these  organs,  and,  we  confess,  that  until  we  actually  witne880i 
an  example  of  it,  which  we  did  for  the  first  time  in  1836,  we 
were  inclined  to  doubt  the  possibility  of  such  an  occurrence. 

During  a  visit  to  the  city  of  Richmond,  Va.,  in  April,  of  the 
above  mentiontd  year,  we  had  an  opportunity  of  seeing  two 
cases.  One  consisted  in  the  union  of  the  crowns  of  the  centrJ 
incisors  of  the  upper  jaw,  the  palatine  surface  of  which  presented 
the  appearance  of  one  broad  tooth,  while  anteriorly,  they  had 
the  semblance  of  two  teeth ;  the  other  case  consisted  in  the  union 
of  the  right  central  and  lateral  incisors  of  the  lower  jaw. 

A  professional  friend  in  Virginia  informed  the  author,  in  » 
conversation  some  years  emce,  that  he  had  met  with  a  case  of 
osseous  union  between  a  second  bicuspid  and  first  molar  of  the 
lower  jaw,  which  was  so  palpable,  that  there  could  have  been  no 
doubt  of  its  existence. 

Mr.  Fox  has  given  the  drawings  of  four  cases,  the  originaU 
of  which,  as  Mr.  Bell  tells  us,  are  still  to  be  seen  in  the  museanL 
of  Guy's  IIospitaL  Mr.  B.  also  informs  us,  that  be  haa  aeeni 
four  other  examples. 

Dr.  Koecker  is  skeptical  with  regard  to  the  existence  of  oi 
ous  union  of  the  teeth,  and  attributes  to  those  who  assert  thi^ 
they  have  met  with  cases  of  it,  "  a  weak  credulity,  a  love  of  lb* 
marvelous,  or  a  desire  to  impose  upon  the  world.'* 

Gases  of  this  sort,  it  is  true,  are  of  rare  occurrence,  and  i 
connection  of  the  fangs  of  two  teeth,  by  an  intervening  portio' 
of  the  alveolus,  is  very  easily  mistaken  for  osseous  union  of  tb 
roots  themselves.     A  few  years  since,  in  extracting  a  secow 
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molar  of  the  upper  jaw,  the  author  brought  the  dens  sapientiae 
aloDg  with  it.  At  first  he  thought  there  was  osseous  union 
of  the  roots,  but  upon  close  examination,  found  a  very  thin 
portion  of  the  alveolar  wall  between,  to  which  their  roots  were 
firmly  attached.  Such  a  case  as  this  would,  in  many  instances, 
be  set  down  as  an  example  of  osseous  union. 

It  is  easy  to  account  for  a  liisus  naturae  of  this  kind,  by  sup- 
posing a  previous  union  of  the  pulps  of  the  two  teeth.  But  from 
the  order  in  which  the  eruption  of  the  teeth  is  effected,  some 
classes  appearing  long  before  others,  it  would,  on  this  suppo- 
sition, seem  that  it  could  only  occur  between  the  central  incisors. 
It  is  not,  however,  thus  limited :  the  central  and  lateral  incisors, 
the  bicuspids,  and  the  molars,  are  sometimes  united. 

An  osseous  union  of  the  teeth  is,  fortunately,  of  rare  occur- 
rence; if  it  were  otherwise,  it  would  be  productive  of  many 
accidents  in  the  extraction  of  teeth.  Apart  from  this  considera- 
tion, it  can  be  of  but  little  importance,  either  to  the  practitioner 
or  to  the  physiologist. 

Since  the  publication  of  the  first  edition  of  this  work,  several 
cases  of  osseous  union  of  the  teeth  have  fallen  under  the  obser- 
vation of  the  author,  and  he  now  has  several  specimens  in  his 
anatomical  collection.  He  has  five  examples  of  osseous  union  of 
the  temporary  teeth.* 

The  author  has  more  recently  met  with  several  other  examples 
of  osseous  union  of  temporary  teeth. 

*  For  the  fpecimens  Above  alladed  to,  the  aathor  is  indebted  to  Dr.  Cassell,  Mr. 
Townsend  and  Dr.  Dwindle. 


CHAPTER    SEVENTEENTH. 


SUPERNUMERARY  TEETH. 


The  development  of  supernumerary  teeth  ib  usually  confined 

to  the  anterior  part  of  the  mouth,  and  more  frequently  to  tie 
upper  thftn  to  the  hiwer  jaw.  They  sometimes,  however,  appear 
as  far  back  as  the  dentes  sapientiiB,  and  Hudson  says,  he  liM 
seen  them  hehiud  these  teeth.  We  have  now  in  our  uuatoraical 
collection^  two  supernumerary  teeth  that  were  extracted,  one 
from  behind,  and  the  other  at  the  side,  of  one  of  the  upper  wb- 
dom  teeth.* 

The  crowns  of  supernumerary  teeth  which  appear  in  the  in- 
terior part  of  the  mouth,  are  usually  of  a  conical  shape,  and  for 
the  most  part,  situated  between  the  central  incisors  ;  they  usuall/ 
have  short,  knotty  roots;  sometimes,  however,  they  bear  ao 
strong  a  resemblance  to  the  other  teeth,  that  it  is  difficult  to  dis- 
tinguish the  one  from  the  other-  We  once  saw  two  lateral  m- 
cisors  in  the  lower  jaw,  both  of  which  were  ao  well  arranged,  aod 
perfectly  formed,'  that  it  was  impossible  to  determine  which  of 
the  two  ought  to  be  considered  as  tbe  supernumerary,  Mr.  Bell 
mentions  a  case,  in  which  there  were  five  lower  incisors,  all  of 
which  were  well  formed  and  regularly  arranged.  The  author 
has  met  with  several  examples  in  which  supernumerary  teeth  in 
the  lower  jaw  so  closely  resembled  the  natural  incisors,  Uiatno  t 
difference  could  be  discerned  between  them.  He  has  also  weik 
examples  of  three  lateral  incisors  in  the  upper  jaw,  where  it  wi» 
impossible  to  determine  which  was  the  supernumerary. 

Supernumerary  cuspids  rarely  if  ever  occur,  but  supernnm^- 
rary  bicuspids  are  occasionally  met  with.  Delabiirre  sajs*  h* 
haa  seen  them ;  and  we  have  met  with  three  examples  of  th^ 
sort ;  in  each  of  these  instances  the  teeth  were  very  small,  ao^ 
being  more  than  one-fourth  as  large  as  the  natural  bicuspitl^ 
with  oval  crowns,  and  placed  partly  on  the  outside  of  the  circle 

*  Theae  teetli  wen  r«mor«d  bj  Dr.  Cliewiiiiig,  dentist,  of  Frederiekabtirg,  Ti. 
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and  partly  between  the  bicuspids.  We  extracted  one  of  them, 
and  have  it  still  in  our  possession.  Its  root  is  short,  round,  and 
nearly  as  thick  at  its  extremity  as  it  is  at  the  neck  of  the  tooth. 

The  supernumerary  teeth  that  appear  further  back  than  the 
bicuspids,  though  much  smaller,  bear  a  strong  resemblance  to  the 
dentes  sapientise. 

Supernumerary  teeth,  although  generally  imperfect  in  their 
formation,  are  less  liable  than  other  teeth  to  decay.  This  may 
be  attributable  to  the  fact,  that  they  are  harder,  and,  conse- 
quently, not  so  susceptible  to  the  action  of  the  causes  that  pro- 
duce the  disease. 

Although  the  occurrence  of  supernumerary  teeth  rarely  dis- 
turbs the  arrangement  of  the  others,  their  presence  is  sometimes 
productive  of  the  worst  kind  of  irregularity ;  and  even  when  they 
do  not  have  this  effect,  they  impair  the  beauty  of  the  mouth,  and, 
for  this  reason,  should  be  extracted  as  soon  as  their  crowns  have 
completely  emerged  from  the  gums. 

To  the  practitioner  of  dental  surgery,  the  occurrence  of  super- 
numerary teeth  is  interesting,  only  in  so  far  as  it  affects  the 
beauty  of  the  mouth  and  the  relationship  which  the  teeth  of  the 
upper  jaw  sustain  to  those  of  the  lower ;  but  to  the  physiologist, 
it  involves  the  question,  what  determines  their  development? 
In  propounding  this  interrogatory,  however,  it  is  not  our  inten- 
tion to  enter  upon  its  discussion  in  this  place,  as  it  forms  no  part 
of  the  design  of  the  present  treatise. 
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That  nature  sometimes  makes  an  effort  to  produce  a  third  set 
of  teetk,  is  a  fact  which,  however  much  it  maj  be  dispnteel,  if 
now  30  well  established,  that  no  room  is  left  for  cavil  or  doubt 

The  following  interesting  particulars  are  taken  from  "Goods 
Study  of  Medicine;" 

'*  We  sometimes,  though  rarely,  meet  with  playful  attempts  on 
the  part  of  nature,  to  reproduce  teeth  at  a  very  late  period  of 
life,  and  after  the  permanent  teeth  have  been  lost  by  accident, 
or  by  natural  decay. 

**  This  most  commonly  takes  place  between  the  sixty- third  and 
eighty-first  year,  or  the  interval  which  fills  up  the  two  grand 
climacteric  years  of  the  Greek  physiologist ;  at  which  period  the 
constitution  appears  occasionally  to  make  an  effort  to  repair  other 
defects  than  lost  teeth.       ^       ♦       * 

'^  For  the  most  part,  the  teeth,  in  this  ease,  shoot  forth  irrega* 
larly,  few  in  number^  and  without  proper  fangs,  and,  even  wbertt 
fangs  are  produced,  without  a  renewal  of  sockets.  Hence^  they 
are  often  loose,  and  frequently  more  injurious  than  useful,  bj 
interfering  with  the  uniform  line  of  indurated  and  callous  guiD&, 
which,  for  many  years  perhaps,  had  been  employed  as  a  substi-  i 
tute  for  the  teeth.  A  caae  of  this  kind  is  related  by  Dr.  Bisset, 
of  Knayton,  in  which  the  patient^  a  female  in  her  ninety-eightb 
year,  cut  twelve  molar  teeth,  fcostly  in  the  lower  jaw,  four  of 
which  were  thrown  out  soon  afterwards,  while  the  rest^  at  the 
lime  of  examination,  were  found  more  or  less  loose. 

^^  In  one  instance,  though  not  in  more  than  one,  ilr,  Huntef 
witnessed  the  reproduction  of  a  complete  set  in  both  jaws  app*'* 
rently  with  a  renewal  of  their  sockets.  *  From  which  circuni'- 
Btance/  s^ys  he^  ^and  another  that  sometimes  happens  to  womef*^ 
at  this  age^  it  would  appear  tbat  there  h  some  effort  in  nature  t^ 
renew  the  body  at  that  time.* 
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The  author  of  this  work  once  attended  a  lady  in  the  country, 
who  cut  several  straggling  teeth  at  the  age  of  seventy-four;  and, 
It  the  same  time,  recovered  such  an  aeoteness  of  vision,  as  to 
^row  away  her  spectacles,  which  she  had  made  use  of  for  more 
{ban  twenty  years,  and  to  be  iihle  to  read  with  ease  the  smallest 
print  of  the  newspapers.  In  another  case,  that  occurred  to  him, 
I  lady  of  seventy-six,  mother  to  the  late  Henry  Hughes  Eryn, 
printer  of  the  journals  of  the  House  of  Commons,  cut  two  rao- 
lar§,  and  nt  the  same  time  completely  recovered  her  li earing, 
tftcr  having  for  eome  years  been  so  deaf  as  to  be  obliged  to  feel 

fe  clapper  of  a  small  hand-bell,  which  was  always  kept  by  her, 
order  to  determine  whether  it  rung  or  not. 
**The    German  Ephemerides  contain  numerous  examples  of 
ibe  ttme  kind ;  in  some  of  which,  teeth  were  produced  at  the 
jdraiiced  age  of  ninety,  a  hundred,  and  even  a  hundred  and . 

tenty  years.  One  of  the  most  lingular  instances  on  record  is 
ftl  given  by  Dr.  Slade,  which  occurred  to  his  father;  who,  at 
Ibe  age  of  seven ty*five,  reproduced  an  incisor,  lost  twenty-five 
ftJkTB  before,  80  that,  at  eighty,  he  had  hereby  a  perfect  row  of 
teeth  in  both  jaws.  At  eighty-two,  they  all  dropped  out  sncces- 
Bvely;  two  years  afterwards,  they  were  all  successively  re- 
^ved^  ao  that  at  eighty-five,  he  had  once  more  an  entire  set. 
Pia  hair,  at  the  same  time,  changed  from  a  white  to  a  dark  hue ; 
Ind  bis  constitution  seemed,  in  some  degree,  more  healthy  and 
figorous.     He  died  suddenly,  at  the  age  of  ninety  or  a  hundred. 

*'  Sometimes  these  teeth  are  produced  with  wonderful  rapidity ; 
hit  in  such  cases,  with  very  great  pain,  from  the  callosity  of  the 

iiLH,  through  which  they  have  to  force  themselves.  The  Edin* 
gh  Medical  Commentaries  supply  us  with  an  instance  of  this 

nd.  The  individual  was  in  his  sixty-first  year,  and  altogether 
l^iUeufi*  At  this  time,  his  gums  and  jaw-bones  became  pain< 
Itl^  ftnd  the  pain  was  at  length  excruciating.  But,  within  the 
Wc«  of  twenty-one  days  from  its  commencement,  both  jaws 

rre  furnished  with  a  new  set  of  teeth,  complete  in  number,** 
I    A  late  physician  of  Baltimore  informed  the  author  in  1838, 
^at  an  example  of  third  dentition  had  come  under  his  own  ob- 
servation.    The  subject,  a  female,  at  the  age  of  sixty,  he  as- 
ired  him,  erupted  an  entire  set  in  each  jaw. 
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The  following  extract  of  a  letter  from  a  professional  friend,* 
describes  another  very  interesting  case, 

^^  I  have  just  seen  a  case  of  third  dentition.  The  subject  of 
this  *  playful  freak  of  nature/  as  Dr.  Good  styles  it,  is  a  gentle- 
man residing  in  the  neighborhood  of  Coleman's  Mill,  Caroline 
County^  Virginia,  He  is  now  in  his  seventy-eighth  year,  and,  u 
he  playfully  remarked,  *i8  just  cutting  his  teeth/  There  arc 
eleven  out,  five  in  the  upper,  and  eiji  in  the  lower  jaw.  Those 
in  the  upper  jaw  are  two  central  incisors,  one  lateral  and  two 
bicuspids,  on  the  right  side.  Those  in  the  lower  are  the  four 
incisora^  one  cuspid  and  one  molar.  Their  appearance  b  that 
of  bone,  extremely  rough,  without  any  coating  or  enamel^  md 
of  a  dingy  brown  color.*' 

Two  Cfttea  somewhat  like  the  foregoing^  bare  come  imder  tb 
author *s  ob^rratiou.  The  subject  of  the  first  waa  a  shoemaker, 
Mr.  M.,  of  Baltimore,  who  erupted  a  Lateral  iiidsor  and  cor 
pkl  at  the  age  of  thirty*  Two  years  before  this  time,  he  hid 
be«&  badly  salirated,  and,  in  consequenee,  lost  four  upper  iaci- 
aors  and  oaia  aupid.  The  alveoli  of  these  teeth  exfoliated,  and^ 
at  the  tkae  be  irat  eaw  Kim,  were  entirely  detached  from  tbe 
jaw  and  barely  retained  in  the  mottth  by  their  mdheaioii  to  tbe 
giumB^  Ofi  renoviiig  them^  he  found  two  white  bony  protab^ 
MMiti  wyd^  on  eimiaimalion,  prated  feo  be  tkm  crowns  of  an  in- 
mmt  mmi  awyiiL  Tliej  weiw  pakcdj  faimed,  and  thoogh 
ai«ob  Amnm  Ifcun  die  odwr  mt^  jet»  np  to  tbe  praeent  time, 
1845,  Wit  fWMMd  fHln  in  in  tfe  jaw. 

IW  Mbjtet  of  tik^  other  aaaa  wna  m  hniy,  imfing  nejir  ¥t^ 
mc^abwg,  Vicpnia^  w^  grapiti  §mt  r^l  central  indsori  of 
die  npper  jaw  mimmmm^.  0<ie  of  Wr  li  Mpai  iry  teeth,  ia  the 
ten  ini^anoai  knd  h&m  pifillii  In  wimji  ton  kng  in  tht 

Mt  in  ftwnt  of  die  ittml  mnk.  Xn  roBniy  Aia  iArmtj,  the 
^Miiiiii  indenr  wnn^  nller  mttm  Adaj^  nMniid^  and,  aboot 
fwn  ynnin  nftv«  An  psMOt  toadLMt  knvnig  Ulen  back  into 
ila  pNfnr  plnoik  WM  nbn  nttmctod.    AaMkr  t«^  jenra  baviog 

;if  At  Mr  M^  hm  UB^a  iMrtli  inciior 
«ln.l  m 
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E»  ita  appearance  in  the  same  place,  two  years  and  a  balf 
the  extraction  of  the  first  permanent  tooth.  When  it  hud 
out  about  eighteen  months,  tlie  author  was  called  in  by  the 

ladjr^  who  wished  him,  if  possible,  to  adjust  it.  Finding  that  it 
eoiild  not  be  brought  within  the  dental  eirelu,  he  advised  her  to 
hare  it  ejctractcd,  and  an  artificial  tooth  placed  in  the  proper 
pla^a  in  the  arch. 

In  the  second  number  of  the  eighth  volume  of  the  Amerioao 
Joornal  of  Dental  Science,  the  history  of  a  case  of  four  suocea- 
live  dentitions  of  the  upper  central  incisors  is  given. ^ 

It  is  said  that  the  efforts  made  by  nature,  for  the  production 
f>f  a  third  complete  set  of  teeth,  are  so  great,  that  they  exhaust 
the  remaining  energies  of  the  system;  and,  as  a  consequence, 
thai  occurrences  of  this  kind  are  generally  soon  followt^d  by 
death. 

The  author  is  not  aware  that  any  attempt  has  ever  been  made 
to  explain  the  manner  of  the  origin  and  formation  of  the  teeth 
of  ihird  dentition.  The  rudiments  of  the  teeth  of  first  and  se- 
eond  dentition  originate  from  mucous  membrane,  while  those  of 
Uunl  dentition  would  seem  to  be  -  the  product  of  the  periosteal 
tisme  or  bone* 

In  obedience  to  what  law  of  developmental  anatomy  are  the 
teeth  of  third  dentition  formed?  Certainly  not  to  any  one  pri- 
initively  impressed  upon  the  animal  economy,  as  they  have  never 
been  known  to  appear  white  the  teeth  of  second  dentition  remain 
in  the  jaws.  If  the  establishment  of  the  law  which  governs  the 
development  of  a  part,  depends  upon  a  certain  condition  of  other 
coDtigtiouit  parts,  it  is  possible  that  the  following  may  be  a  correct 
explanation  of  the  phenomenon  of  third  dentition.  Certain 
puts,  in  certain  states  or  conditions,  and  in  particular  locations, 
]»erform  functions  peculiar  to  themselvea.  In  other  words,  the 
ooodition  and  location  of  a  part  determines  the  function  or  func- 
tions it  performs*  For  example,  when  the  mucous  membrane 
along  the  course  of  the  alveolar  border  begins  to  assume  a  dupli- 
cated or  grooved  condition,  which  it  does  at  about  the  sixth  week 
of  intra*iiterine  existence,  dental  papillse  shoot  up  from  it ;  and 
vbrn,  by  a  similar  duplication  of  this  same  tissue,  behind  the 
tAC3»  iif  the  temporary  teeth,  forming  what  Mr.  Goodsir  styles 

«  0r.  W.  a.  IlwijioUe. 
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^'cavities  of  reserye,"  the  papill»  of  the  peimanent  teeth,  one 
from  the  bottom  or  distal  extremity  of  each  daplication,  begins 
to  be  developed.  Hence,  it  would  seem  that  this  particular  state 
or  condition  of  this  tissue,  and  in  these  particular  locations,  is 
necessary  to  determine  the  development  of  teeth  germs.  This 
arrangement  or  condition  of  mucous  membrane,  in  these  particu- 
lar locations,  which  always  results  from  the  development  of  the 
fodtus,  may  be  sometimes  produced  by  accidental  causes,  after  all 
the  organs  of  the  body  have  attained  their  full  size,  or  at  any 
time  during  life ;  and  when  it  does  occur,  it  is  not  unreasonable 
to  suppose  that  a  new  tooth  papilla  should  be  formed.  Proceed- 
ing still  farther,  the  development  of  a  dental  papilla  is  the  sig- 
nal for  the  production  of  a  dental  follicle,  which  ultimately 
becomes  a  sac,  and  then  an  organ  to  supply  the  tooth,  now  con- 
siderably advanced  in  the  process  of  formation,  with  a  covering 
of  enamel.  But  as  the  maxillary  bone  has  previously  attained 
its  full  size,  it  rarely,  if  ever,  happens  that  alveoli  are  formed 
for  these  accidental  productions,  and,  consequently,  they  seldom 
have  roots,  or  if  they  do,  they  are  very  shorthand  blunt.  They 
are  usually  connected  with  the  periosteum  of  the  alveolar  border; 
and  this  union  is  sometimes  so  close  and  intimate,  that  very  con- 
siderable force  is  necessary  for  their  removal,  or  at  least,  so  far 
as  our  own  observations  go  upon  the  subject,  and  we  have  had 
occasion  to  extract  several  in  the  course  of  our  practice.  As  a 
general  rule,  however,  they  become  loose  in  the  course  of  a 
few  years  and  drop  out. 

But  it  may  be  asked,  how  are  such  accidental  duplications  of 
the  mucous  membrane  formed?  This  is  a  question,  we  admit, 
which  it  may  not  be  easy  to  answer  satisfactorily,  but  we  do  not 
think  it  at  all  improbable,  that  they  sometimes  occur  during  the 
curative  process  that  follows  the  removal  of  one  or  more  teeth. 
The  granulated  walls  of  the  gums  surrounding  an  alveolus  from 
which  a  tooth  has  been  extracted,  may  become  covered  with  this 
tissue  before  the  socket  is  filled  with  a  deposit  of  new  bone,  or, 
it  may  cover  the  surfaces  of  the  duplicated  membrane  near 
the  bone ;  and  whenever  such  arrangement  or  condition  of  this 
tissue  takes  place,  upon  the  alveolar  border,  (and  that  it  may, 
occasionally,  we  think  there  can  be  no  question,)  it  is  probable 
that  a  new  tooth  papilla  is  produced,  which,  in  the  progress  of 
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ita  developmoDt,  indaoes  the  formation  of  the  TaYioas  appendages 
necefsarj  to  the  production  of  a  perfect  tooth. 

This,  in  the  opinion  of  the  author,  is  the  only  way  that  these 
fortuitous  productions  can  be  accounted  for  in  accordance  with 
trad  physiological  principles*  It  seems  impossible  to  explain 
the  manner  of  their  formation  in  any  other  way.  All  must 
admit  that  the  presence  of  mucous  membrane  is  necessary,  and 
we  cannot  conceive  of  any  other  way  by  which  its  presence 
beneath  the  general  surface  of  the  gums  can  be  accounted  for; 
but  if  we  admit  this  explanation  to  be  correct,  the  question  is 
at  once  solved.  We  believe  it  is  also  owing  to  the  accidental 
occurrence  of  a  certain  arrangement  or  condition  of  the  mucous 
membrane  concerned  in  the  production  of  the  permaneni  teeth, 
oonaisting,  most  likely,  in  the  formation  of  *'  cavities  of  reserve" 
more  than  are  called  for  by  the  teeth  of  this  dentition,  that  the 
elopment  of  supernumerary  teeth  takes  place. 
lie  operations  of  nature,  it  is  true,  are  so  secretly  carried  on, 
that  we  cannot  see  the  precise  modus  operandi  by  which  they  are 
effected ;  yet  in  the  development  of  the  various  organs  and  struc* 
turea  of  the  body,  we  may  see  them  at  the  various  stages  of  their 
owth,  and  note  what  precedes  their  arrival  at  these  various 
in  the  progress  of  their  formation,  and  upon  which  their 
"accretion  would  seem  to  be  dependent.  The  periods  for  the 
arrival  of  these  stages  of  development,  though  somewhat  irregu- 
lar^ occur  for  the  most  part  in  normal  conditions  of  the  body,  at 
certain  fixed  epochs.  Thus,  the  papilla  of  the  first  temporary 
molar  may  usually  be  seen  between  the  sixth  and  seventh  weeks 
of  intrj^-ttterine  existence^  but  previously  to  this  time  a  Blight 
groove  or  depression  is  observable  in  the  mucous  membrane  of 
the  part  from  whence  it  has  its  origin.  The  same  is  true  with 
regard  to  the  papilla  of  all  the  other  teeth,  though  the  time  for 
the  commencement  of  their  formation  occurs  at  later  periods. 
The  peculiar  change  which  takes  place  in  the  arrangement  of 
the  mucous  tissue  here,  as  well  as  the  periods  at  which  they 
occur,  are  doubtless  determined  by  certain  stages  in  the  develop- 
ment of  other  parts,  and  these,  very  likely,  may  determine  the 
lblii«hcd  number  of  teeth  in  both  dentitions. 
^If  the  foregoing  views  which  we  have  advanced  be  correct, 
tliaee  fortuitous  productions  are  not  the  result  of  a  mere  freak  of 
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nature,  as  they  ate  sometimes  facetiously  styled.  They  are  the 
result  of  the  operation  of  an  established  law  of  the  economy; 
and  although,  after  the  completion  of  the  teeth  of  second  den- 
tition, its  course  is  suspended,  the  occurrence  of  a  similar  ar- 
rangement or  condition  of  the  mucous  tissue  in  the  parts  in 
question,  will  again  put  it  in  operation. 
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CHAPTER   FIRST. 


GENERAL  CONSIDERATIONS. 


The  susceptibility  of  the  human  body  to  morbid  impre.«sioii8 
differs^  in  different  individuals.  In  some,  its  functional  opera- 
tions are  liable  to  derangement  from  the  most  trilling  causes ;  in 
pr?*,  tbey  are  1eJ«s*  cn.sily  disturbed.  Nor  do  the  sarae  causes 
lys  produce  the  same  results.  Their  effects  are  determined 
by  the  tendency  of  the  organism  and  the  susceptibility  of  the 
part  on  which  they  act ;  both  with  regard  to  constitutional  and 
local  diseases,  this  is  true  of  the  organism  generally  and  of 
all  its  parts  separately  considered,  but  of  none  more  than  the 
teeth^  giuns  and  alveolar  processes.  The  teeth  of  some  per- 
are  so  susceptible  to  the  action  of  corrosive  agents,  as  to 
ome  involved  in  general  and  rapid  decay,  as  soon  as  they 
emerge  from  the  gums ;  while  those  of  others,  though  exposed  to 
the  same  causes,  remain  unaffected  through  life.  A  similar  dif- 
ference of  susceptibility  also  exists  in  the  parts  within  which 
these  organs  are  contained. 

Witli  the  teeth,  these  differences  of  susceptibibty  to  morbid 
impressions,  are  implanted  in  them  at  the  time  of  their  forma- 
tion, and  are  the  result  of  the  different  degrees  of  perfection  in 
which  this  process  is  accomplished.  In  proportion  as  these 
organs  are  perfect*  is  their  capability  of  resisting  the  action  of 
dt^  *"  '-^  agents  increased,  and  as  they  are  otherwise,  it  is 
liii  <.     This  is  true  of  every  part  of  the  body  ;  but  as  the 

ftlh  are  formed,  so  they  continue  through  life,  if  not  impaired 
ly  disease,  except  that  they  gradually  acquire  a  very  slight  in- 
13 
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crease  of  density,  whereby  their  liability  to  caries  is  correspond-^ 
ingly  lessened. 

Not  so,  however,  with  the  other  parts  of  the  body.  They  may- 
be innately  delicate,  or  imperfectly  developed,  and  afterwards 
become  firm  and  strong,  or  be  at  first  healthy  and  well  formed, 
and  subsequently  become  impaired ;  and  in  proportion  as  they 
undergo  these  changes,  is  their  susceptibility  to  disease  increased 
or  diminished.  But  the  teeth  are  not  governed  by  the  same 
laws,  either  physical  or  vital,  that  regulate  the  operations  of 
the  other  parts  of  the  animal  economy.  Not  only  the  manner 
of  their  formation,  but  their  diseases,  also,  are  different.  The 
other  tissues  of  the  body,  not  excepting  the  osseous,  are  endowed 
with  recuperative  powers,  whereby  an  injury  is  repaired  by  their 
own  inherent  energies,  but  the  teeth  do  not  possess  such  attri- 
butes. 

Assuming  these  propositions  to  be  true ;  and  that  they  are,  es- 
pecially those  with  regard  to  the  teeth,  we  shall  endeavor  to 
show ;  it  becomes  an  object  of  considerable  importance  to  discover 
the  signs  by  which  the  susceptibility  of  the  human  organism  to 
disease  may  be  determined.  But  to  do  this,  except  in  so  far  as 
the  teeth,  gums  and  alveolar  processes  are  concerned,  is  not  our 
present  object ;  yet,  in  the  prosecution  of  the  task  we  have  under- 
taken, wc  shall  have  occasion  to  advert  to  certain  constitutional 
and  local  tendencies,  indicated  by  the  appearance  and  condition 
of  the  teeth  and  other  parts  of  the  mouth. 

M.  Delabarre  aflSrms,  that  by  an  inspection  of  the  teeth,  we 
can  ascertain  whether  the  innate  constitution  is  good  or  bad,  and 
our  own  observations  go  to  confirm  the  truth  of  this  opinion ;  but, 
as  this  author  adds,  these  are  not  the  only  organs  that  should  be 
interrogated.  The  lips,  the  gums,  the  tongue,  and  the  fluids  of 
the  mouth  should  also  be  examined  to  discover  the  health  of  the 
organism,  and  ascertain  whether  the  original  condition  of  the 
constitution  has  undergone  any  change. 

Those  who  have  not  been  in  the  constant  habit  of  closely  ob- 
serving the  appearances  met  with  in  the  mouth,  may  be  sceptical 
with  regard  to  the  information  that  may  thus  be  derived ;  bat 
those  who  have  studied  them  with  care,  will  not  hesitate  to  say, 
that  they  are,  in  many  instances,  more  certain  and  accurate  than 
any  which  can  be  obtained  from  other  physical  appearances. 
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For  example — the  periods  of  the  dentinificatlon  of  tlic  different 
obweA  of  both  sets  of  teeth  being  known,  we  are  enabled  to  infer 
wbether  the  innate  constitution  be  good  or  bad^  from  the  phyi*ical 
condition  of  these  organs;  for  as  the  functions  of  the  organism 
lire  at  this  time  healthily  or  unhealthily  performed,  will  they  be 
perfect  or  imperfect,  or  in  other  words,  will  their  texture  be 
hard  or  soft. 

It  i»  well  known  to  writers  on  odontology,  that  the  teeth  of 
the  ehild,  like  other  parts  of  the  body,  usually  resemble  those  of 
ita  parents;  so  that  when  those  of  the  father  or  mother  are  bad 
or  irregularly  arranged,  a  similar  imperfection  is  generally  found 
to  exist  in  those  of  the  offspring :  but  this  does  not  necessarily 
follow,  and  when  it  does,  rt  is  the  result  of  the  transmission  of 
some  constitatjonal  impairment,  whereby  the  formative  operation 
of  ibeoe  organs  is  either  disturbt5<l  or  prevented  from  being 
cted  in  a  perfect  and  healthy  manner.  The  quality  of  the 
of  the  child,  therefore,  may  be  siiid  to  depeud  on  the  health 
of  the  mother,  and  the  aliment  from  which  it  derives  its  subsis- 
tetice.  If  the  mother  be  healiliy,  and  the  nourishment  of  the 
child  of  good  quality,  the  teeth  will  be  dense  and  compact  in 
their  texture,  generally  well  formed  and  wtdl  arranged,  and  as  a 

[|piu»cqtience  less  liable  to  be  acted  on  by  morbid  secretions  than 
Ad»e  of  children  deriving  their  being  from  unhealthy  mothers, 
and  nibKisting  upon  aliment  of  a  bad  quality*  Temperament, 
alAO,  exercises  an  influence  upon  the  functional  operations  of  the 
body.     Upon  it  the  constitutional  health  depends  to  a  greater 

)#Sle0t  than  pathologists  generally  admit,  and  hence  it  la^  that 
of  the  child  usually  partakes  of  that  of  one  or  other,  or  both, 
of  ita  parents,  "  This,"  says  M,  Detabarre,  "  is  particularly  ob- 
»erYabie  in  subjects  that  have  been  suckled  by  a  mother  or  nurse 
whosQ  temperament  was  similar  to  theirs.**  To  obviate  the  en- 
tailment of  this  enl,  he  recommends  mothers,  having  teeth  con- 
smationally  bud,  to  abstain  from  suckling,  and  that  this  highly 
important  office  be  entrusted  to  a  nurse  having  good  teeth  ;  as- 
serting at  the  same  time,  that  by  this  means,  the  transmission  of 
to  troublesome  a  heritage  as  bad  teeth  may  be  avoided. 

'  rig^  then,  as  the  physical  condition  of  the  teeth  and 

..^'ji  generally,  confessedly  do,  upon  the  quality  of  the 

shmeot  from  which  subsistence  is  derived  during  infancy  and 
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childhood,  it  is  highly  essential  that  this  he  good ;  and  that  that, 
especially,  derived  from  the  hreast,  he  from  those  only  who  are 
in  the  enjoyment  of  perfect  health,  and  possess  good  constitu- 
tions. 

Delabarre  says,  that  a  child,  though  it  derives  its  being  from 
weakly  parents,  may,  by  proper  regimen,  acquire  a  good  consti- 
tion  and  temperament.  M.  Mahon,  a  French  dentist  and  author 
of  considerable  acumen  and  celebrity,  affirms,  that  a  person  can- 
not be  born  with  a  good  constitution,  unless  those  from  whom 
he  derives  his  being  are  in  good  health,  and  of  that  age  when 
life  is  vigorous.  But  he  admits,  that  a  child  coming  from  parents 
of  the  most  perfect  health,  may  have  its  constitution  deteriorated 
by  impure  lactation:  and  that  a  child  coming  from  weakly  pa- 
rents, may  acquire  a  good  constitution,  though  it  will  always 
bear  about  it  certain  signs  of  that  which  it  had  inherited ;  and 
thence,  he  deduces  that  it  is  possible  to  discover,  by  an  examina- 
tion of  the  teeth,  any  tendencies  that  may  be  lurking  in  the  system. 
He  has  certainly  studied  the  subject  very  attentively,  and  his 
remarks  are  worthy  of  consideration.  If  all  he  says  is  not  true, 
many  of  his  observations,  we  think,  are  susceptible  of  proof. 

In  treating  upon  the  physiognomical  indications  of  the  teeth, 
the  last  named  author  says  :  '*  Does  the  cKild  derive  its  life  from 
parents  that  are  unhealthy  ?  Then  the  enamel  of  its  milk  teeth 
will  be  bad ;  the  teeth,  themselves,  will  be  impressed  with  a 
bluish  tinge,  and  in  a  short  time,  corroded  by  a  humid  and  putre- 
fying caries.  When  the  parents  are  only  weakly  or  delicate,  the 
enamel  of  the  primary  teeth  will  have  a  bluish  appearance,  there 
will  be  a  tendency  in  them  to  dry  caries,  which  does  not  ordi- 
narily make  much  progress,  and  seldom  causes  pain." 

Again,  he  observes,  '*  It  was  only  by  a  determination  to 
notice  very  accurately  the  differences  which  I  remarked  in  the 
teeth  of  numerous  individuals,  that  I  obtained  these  primary 
truths ;  which  in  the  first  instance  were  little  more  than  mere 
conjectures,  but  by  being  daily  increased,  have  now  become 
diagnostics,  about  the  certainty  of  which,  I  flatter  myself,  I  can- 
not be  deceived.  It  affords  me  pleasure  to  give  an  account  in 
this  place  of  a  part  of  the  means  which  I  employed  to  arrive  at 
the  point  which  was  the  object  of  my  researches.  When  I  per- 
ceived some  signs,  as  for  example,  shadowy  lines  on  the  primary 
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th,  and  those  of  replacement,  of  different  children,  I  put  all 

y  application  to  work  for  the  ascertainment  of  their  cause;  and 

hen  I  believed  I  had  found  it,   I  interrogated  their  mothers, 

ho  generally  confirmed  the  judgment  I  had  formed.     I  then 

ent  on  further ;  after  calculations  that  seemed  to  me  highly 

robable,  I  ventured  to  declare  the  period  at  which  a  great 

sis  or  disease  had  happened,  and  in  &uch  a  month  of  pregnancy ; 

nd  I  have  had  the  satisfaction  to  find  that  I   had  conjectured 

rrectly,     My  expectations,   based  upon  the  same  procedure, 

jare   been  crowned  with  success  in  adaltn ;  whose  teetli,  by  the 

limple  examination  of  them,  have  disclosed  to  tne  an  advantage 

»o  less  valuable  than  the  first;   namely,  that  of  generally  being 

ible  to  tell,  whether  they  were   horn  of  strongs  weak,  or   a^ed 

parents ;    and    also,   if   the   mother   has    had  several    children, 

rfaether  they  were  among  the  last,'*  etc. 

That  a  person  experienced  in  such  researches,  may,  by  an 
examination  of  the  deciduous  teeth,  tell  whether  the  mother, 
during  the  latter  periods  of  pregnancy,  had  enjoyed  good  or  bad 
lealth^  there  is  no  question.  But  it  is  very  doubtful  whether 
mach  can  be  ascertained,  by  an  inBpection  of  the  milk  teeth, 
^ikoerning  the  health  of  the  mother  previously  to  the  time  of 
Ihe  comineacement  of  their  solidification,  for  upon  the  manner 
in  which  this  is  effected,  depends  their  appearance  and  physical 
condition.  The  density  of  a  tooth  may  be  told  at  a  single  glance 
fcy  a  practical  observer,  and  it  is  this  and  its  color  that  are 
principally  influenced  by  the  condition  of  the  system  during  their 
ftolidtfication.  The  shape  of  the  teeth  is  determined  by  that  of 
I^^JawB  and  pulps  before  the  commencement  of  this  process. 
^^HpTcr  are  of  opinion,  therefore,  that  nothing  positive,  concern- 
ing the  healtli  of  the  mother  during  the  first  five  or  six  months 
of  pregnancy,  can  be  learned  from  an  in^^pection  of  the  teetli  of 
either  dentition.  From  an  inspection  of  those  of  the  second, 
mn  information  whatever  in  relation  to  it  can  be  derived,  and  if 
Mtthon  was  fortunate  enough  in  some  *in  a  lances  to  tell  what  it 
had  been  at  an  earlier  period,  his  prognosis  could  not  have  been 
founded  upon  any  thing  more  than  mere  conjecture. 

The  teeth  while  in  a  pulpy  state  partake  of  the  health  of  the 
orgaDtsin  generally.  As  that  is  healthy  and  strong,  or  un- 
ikealtby  and  weak^  so  will  the  elementary  principles  of  which 
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they  are  then  composed,  be  of  a  good  quality,  or  deterio 
but  after  deutinification  has  commenced,  the  solid  parts  c< 
be  influenced  by,  or  to  obey  the  laws  of  the  other  parts 
body.  If  the  general  health  be  good  at  the  time  this  pre 
going  on,  it  will  be  evidenced  in  their  density  and  color ; 
in  the  looseness  of  their  texture,  etc. 

This  is  a  subject  to  which  we  have  paid  some  attention, 
for  a  long  time  been  in  the  habit  of  carefully  noting  the 
ences  in  the  appearance  of  the  teeth  of  different  individua 
of  both  dentitions ;  and  though  we  have  been  able  to  con; 
in  some  instances  what  had  been  the  state  of  the  mother's 
during  the  first  months  of  pregnancy,  candor  compels  us  i 
fess,  that  we  have  never  been  able  to  find  any  signs  in  th< 
liarity  of  their  shape,  size,  density,  or  arrangement,  that  inc 
it.  But  from  the  moment  that  the  part  of  the  formative  ] 
of  these  organs,  which  is  not  inflaenced  by  subsequent  chat 
the  general  economy,  commences,  certain  peculiarities  of  a 
ance  are  impressed  upon  them  that  continue  through  lil 
about  the  certainty  of  the  indications  of  which,  in  regard 
general  health,  we  think  there  can  be  no  doubt. 

In  commenting  upon  the  views  which  M.  Mahon  ad 
upon  this  subject,  Delabarre  says,*  "if  he  had  thrown  th 
of  repeated  dissections  upon  them,  he  would  have  acknowl 
with  Hunter,  Blake,  Maury,  Fox  and  Bunon,  that  the  seo 
teeth  do  not  begin  to  ossify  until  about  the  sixteenth  moni 
birth,  so  that  the  good  or  bad  health  of  the  parents  at  tl 
of  conception,  cannot  in  any  way  affect  the  teeth  of  replac 
which  are  not  formed  until  after  the  child  comes  into  the  v 

But,  however  vague  and  erroneous  may  be  some  of  th( 
ions  of  Mahon,  he  has  certainly  advanced  many  that  are  c 
and  from  which,  hints  have  been  derived  that  have  form 
foundation  of  some  very  valuable  contributions  to  the  sci( 
the  semeiology  of  the  teeth. 

Lavater  was  laughed  at  and  ridiculed  for  his  enthu 
belief  in  physiognomy ;  but  the  description  which  he  give 
a  view  to  the  illustration  of  his  favorite  science,  of  the  pi 
conformation  of  the  various  parts  of  the  face,  head,  and 
portions  of  the  organism  of  man,  embrace  signs,  which,  if  s 

*  Vide  Semeitique  Buccale,  p.  225. 


thus  perhaps  have  contributed  as  much  to  the  amelj 
n  of  the  condition  of  his  fellows,  aa  he  has  done  by  hia 
DgDOmieal  researches.  In  fact,  of  the  importance  of  this 
Kli  he  seems  to  have  been  fully  aware ;  and,  after  acknow- 
his  ignorance,  he  says,  the  physiognomical  and  pathog- 
rmeiotica  of  health  and  disease  ought  to  be  investigated 
erienced  physician,  stating,  that  from  the  few  observa- 
he  had  made,  it  was  not  difficult  to  discover  the  dis- 
rhich  an  individual  in  health  is  most  liable.  He  regards 
til  semeiotics,  founded  upon  the  nature  and  form  of 
^f>f  great  importance  to  the  medical  practitioner,  that 
if  he  able  to  say  to  an  individual  in  health,  you  may  ex- 
Ihis  or  that  disease  some  time  in  your  life*  Possessed  of 
Bowledge,  he  would  be  able  to  prescribe  the  necessary  pre- 
rives  or  precautions  against  such  diseases  as  the  patient  is 
liable  to  contract. 
long  the  signs  which  he  notes  as  indicative  of  the  tempera- 

t  enumerates  the  shape,  size  and  arrangement  of  the 
it  from  the  physical  characteristics  of  these  organs, 
sidered  separately  from  other  parts  of  the  mouth,  we 
I  what  the  innate  constitution  i.s  ;  they  cannot  be  re- 
as  indices  to  the  state  of  the  heaUJi  subKcquent  to  tlie 
if  their  solidification.  Their  own  liability  to  disease,  how. 
pnay  be  determined  by  their  appearance ;  therefore,  with 
gOM  indicative  of  this,  every  dentist  should  be  familiar,  s» 
tUmt  wb&tt  couiiiUied  with  reicard  to  the  attention 
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for  the  physical  education  of  children ;  for,  says  this  eminent 
dentist,  ^'can  he  admit  of  but  one  mode  ?  Has  he  not,  then,  the 
greatest  interest  in  being  well  assured  of  the  innate  constitatioQ 
of  each  child,  for  whom  advice  is  required,  to  enable  him  to  recom- 
mend nutriment  suited  to  the  strength  of  its  organs  ?  Will  he 
report  only  on  a  superficial  examination  of  the  face,  its  paleness, 
the  color  of  the  skin,  all  of  which  are  variable  ?  Will  he  not  re- 
gard the  repletion  or  leanness  of  the  subject,  the  state  of  the 
pulse,  &c.  ?  Surely  he  will  make  good  inductions  from  all  these 
things  ;  but  the  minute  examination  of  the  mouth  will  give  him, 
beyond  doubt,  the  means  of  confirming  his  judgment ;  for,  be- 
sides what  we  already  know  of  the  teeth,  the  mucous  membrane 
of  the  buccal  cavity  receives  its  color  from  the  blood,  and  varies 
according  to  the  state  of  that  fluid."  This  is  a  matter  which  the 
observation  of  the  dentist  has  an  opportunity  of  confirming,  almost 
every  day ;  and  which,  when  taken  in  connection  with  the  phy- 
sical characteristics  of  the  teeth,  together  with  those  of  the  sali- 
vary and  mucous  secretions  of  the  mouth,  constitute  data,  from 
which  both  the  innate  and  present  state  of  the  ccmstitutional 
health  may  be  determined  with  accuracy  and  certainty. 

The  symptoms  of  actual  disease  have  been  minutely  and  re- 
peatedly described,  but  the  physiognomical  signs  by  which  the 
susceptibility  of  the  human  organism  to  morbid  impressions  is 
determined,  and  the  kind  of  malady  most  liable  to  result  there- 
from, do  not  appear  to  be  so  well  understood.  "Whatever,*' 
says  the  author  last  quoted,  '*may  be  the  knowledge  which  a 
practitioner  may  acquire  of  the  changes  which  a  disease,  or  even 
any  tendency  to  disease,  may  effect  in  the  functions  of  some 
organs,  it  is,  at  least,  advantageous  to  be  able  to  conjecture  what 
has  happened,  in  the  whole  of  the  system  at  some  other  time. 
In  fact,  can  a  physician,  when  about  to  prescribe  for  a  slight  in- 
disposition of  a  person  whom  he  hardly  knows,  rely  entirely 
upon  the  symptomatology  of  the  tongue  ?  Does  not  its  aspect 
singularly  vary  ?  Is  it  not  notorious,  that  in  certain  persons  it  is 
always  red,  whita,  yellow  or  blackish  ?  I,  as  well  as  others, 
have  had  occasion  to  make  these  observations  on  persons  with 
whom  it  was  always  thus,  yet  without  their  being  subject  to  any 
of  those  indispositions  that  are  so  common  in  the  course  of  life." 
These  signs  are  as  variable  in  sickness  as  in  health,  and,  conse- 
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quentlj,  can  only  be  relied  upon  as  confirmatory  of  the  correct- 
ness of  other  indications  which  manifest  themselves  in  other 
parts  of  the  body. 

The  physical  changes  produced  by,  and  characteristic  of,  dis- 
ease have  been  described,  both  by  ancient  and  modern  medical 
writers,  but  the  works  which  have  appeared  upon  this  subject  do 
not  comprise  all  that  is  necessary  to  be  known.  For  example — 
if  we  examine  the  lips,  tongue  and  gums  of  a  dozen  or  more  in- 
dividuals who  are  regarded  as  in  health,  differences  in  their  ap- 
pearance and  condition  will  be  found  to  exist.  The  lips  of  some 
will  be  red,  soft  and  thin ;  others  fed,  thick  and  of  a  firm  tex- 
ture ;  some  will  be  thin  and  pale ;  others  red  on  the  inside  and 
pale  on  the  edges ;  some  are  constantly  bathed  with  the  fluids 
of  the  mouth  ;  others  are  dry :  and  these  differences  of  appear- 
ance and  condition  are  as  marked  on  the  tongue  and  gums  as 
they  are  upon  the  lips,  and  are  supposed  to  be  attributable  to 
the  preponderance  or  want  of  existence  in  sufficient  quantity  of 
some  one  or  more  of  the  elementary  principles  of  the  organism. 
Hence,  may  be  said  to  result  the  differences  in  temperament  and 
»T»ceptibility  of  the  body  to  the  action  of  morbid  excitants. 

The  body,  says  Lavater,  is  composed,  after  an  established 
manner,  "of  varying  congruous  and  incongruous  ingredients." 
He  also  believes  "that  there  is,"  to  use  the  metaphor,  "a  par- 
ticular recipe,  or  form  of  mixture,  in  the  great  dispensatory  of 
God,  for  each  individual,  by  which  his  quantity  of  life,  his  kind 
of  sensation,   his  capacity  and  activity  are  determined;    and 
tli&t,  consequently,  each  body  has  its  individual  temperament,  or 
peculiar  degree  of  irritability.     That  the  humid  and  the  dry, 
tkehot  and  the  cold,  "are  the  four  principal  qualities  of  the  cor- 
poreal ingredients,  is  as  undeniable  as  that  earth  and  water,  fire 
*^d  air,  are  themselves  the  four  principal  ingredients."     Hence, 
ke  argues,  "  that  there  will  be  four  principal  temperaments ;  the 
clioleric,  originating  from  the  hot;    the  phlegmatic,  from  the 
°^<>J8t;  the  sanguine,  from  air;  and  the  melancholic,  from  earth ; 
^tat  is  to  say,  that  these  predominate  in,  or  are  incorporated 
^ith,  the  blood,  nerves  and  juices,  and  indeed  in  the  latter,  in 
tteir  most  subtile,  and  almost  spiritually  active  form.     But  it  is 
^^ally  indubitable  to  me,  that  these  four  temperaments  are  so 
"itermingled  that  innumerable  others  must  arise,  and  that  it  is 
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frequently  difficult  to  discover  which  preponderates ;  especially 
since,  from  the  combination  and  interchangeable  attraction  of 
those  ingredients,  a  new  power  may  originate,  or  be  put  in  mo- 
tion, the  character  of  which  may  be  entirely  distinct  from  that 
of  the  two  or  three  intermingling  ingredients."  The  truth  of 
these  propositions  will  hardly  be  questioned,  and  their  admission 
at  once  affords  a  satisfactory  explanation  of  the  differences  in 
the  susceptibility  of  different  organisms  to  the  attacks  of  disease. 

Admitting  the  foregoing  statement  to  be  correct,  we  think  it 
may  be  safely  assumed,  that  if  the  quality  and  respective  pro- 
portions of  the  materials  furnished  for  the  growth,  reparation 
and  maintenance  of  the  several  organs  of  the  body,  be  good, 
and  in  proper  proportion,  all  the  organs  will  be  well  formed  and 
endowed  with  health,  and,  as  a  consequence,  capable  of  perform- 
ing their  respective  functions  in  a  healthy  manner.  But  if  their 
elementary  ingredients,  to  use  an  expression  of  the  author  from 
whom  we  have  just  quoted,  be  bad,  their  functions  will  be  more 
or  less  feebly  performed. 

These  materials  are  furnished  by  the  blood.*  From  this  fluid, 
each  organ  receives  such  as  are  necessary  to  its  own  particular 
organization.  The  blood,  therefore,  exercises  an  important  in- 
fluence upon  the  whole  system,  determining  the  health  of  all  its 
parts ;  which,  as  Delabarre  says,  "  is  relative  to  the  quality  of 
the  blood,  and  the  general  health  results  from  that  of  all  parts 
of  the  system.''  In  order  to  this,  harmony  must  exist  between 
all  the  organs,  but  in  consequence  of  the  great  variety  and  in- 
termingling of  temperaments  it  rarely  does,  except,  perhaps,  in 
those  in  whom  the  sanguine  predominates,  and  who  have  not  be- 
come enervated  by  irregular  and  luxurious  living.  Even  when 
it  does  exist,  we  are  by  no  means  certain  that  it  will  continue  to 
do  so;  for,  exposed  as  the  body  is  to  a  thousand  causes  of  dis- 
ease, its  functional  operations  may,  at  almost  any  moment,  be- 
come disturbed.  Among  the  civilized  nations  of  the  earth,  the 
peasantry  of  Great  Britain,  probably,  possess  as  good  consti- 
tutional temperaments  as  are  anywhere  to  be  found ;  and  yet, 
with  these  people,  we  are  told,  that  although  the  sanguineous  pre- 

*  Of  the  Tarious  writers  who  have  treated  upon  this  fluid,  Magendie  raoki  de- 
servedly high.  He  instituted  a  great  variety  of  experiments  upon  animals,  which  go 
to  prove,  oonclaslvely,  that  no  one  of  its  oonstituents  can  he  dispensed  with  without 
numifeit  and  serious  injury  to  the  whole  organism. 
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dominates  in  a  majority  of  cases,  it  is  combined  and  intermin- 
gled, in  a  greater  or  less  degree,  with  others. 

In  all  of  these  modifications  the  blood  plays  an  important 
part :  it  determines  the  temperament  of  the  individual,  and  by 
consequence,  the  physical  condition  of  all  the  tissues  of  the  body 
sabject  to  the  general  laws  of  the  economy.  But  the  dependence 
between  the  solids  and  this  fluid  is  mutual ;  it,  also,  is  depend- 
ent upon  them,  and  the  condition  of  the  one  is  relative  to  that 
of  the  other.  The  solids,  if  we  may  be  permitted  the  use  of 
the  metaphor,  are  the  distillery  of  the  fluids,  while  they,  in  turn, 
nourish,  repair,  and  maintain  the  solids.  A  change,  then,  in  the 
condition  of  one,  is  followed  by  a  corresponding  change  in  the 
condition  of  the  other.  If  the  blood  be  of  an  impure  quality,  or 
any  of  the  ingredients  entering  into  its  composition  exist  in  too 
great  or  too  small  quantity,  it  will  fail  to  supply  the  solids  with 
the  materials  necessary  to  the  healthful  performance  of  their 
functions,  and,  if  not  actual  disease,  a  tendency  to  it,  will  be  the 
result.  And,  again,  the  purity  of  the  blood  is  dependent  upon 
the  manner  in  which  the  solids  perform  their  ofiSces.  While,, 
therefore,  duly  appreciating  the  importance  of  this  fluid,  and  its 
existence  in  a  pure  state,  to  the  general  health  of  the  economy, 
ne  cannot  ascribe  to  it,  regardless  of  the  functions  of  the  solids, 
1  eontrolling  influence  over  the  organism. 

To  distinguish  all  the  nice  and  varied  shadings  of  tempera- 
ment, or  states  of  the  constitutional  health,  by  the  physiogno- 
mical appearances  of  the  body,  is  perhaps  impossible,  or  can 
only  be  done  with  great  difficulty,  and  by  those  who  have  been 
long  exercised  in  their  observance ;  but  to  discover  that  which 
predominates  is  not  so  difficult  a  matter,  and  the  indications  are 
nowhere  more  palpably  manifested  than  in  the  mouth.     By  an 
mapection  of  the  several  parts  of  this  cavity,  together  with  its 
Ws  and  the  earthy  matter  found  upon  the  teeth,  we  believe, 
w^ductions  may  be  made,  not  only  with  regard  to  the  innate 
constitution,  but  also  with  regard  to  the  present  state  of  health, 
Wrviceable  both  to  the  dental  and  medical  practitioner;  and,  in 
we  farther  prosecution  of  this  inquiry,  we  shall  endeavor  to 
point  out  some  of  the  principal  of  the  indications  here  met 
^^\  to  state  the  appearances  by  which  they  are  distinguished, 
»nd  to  offer  such  other  general  reflections  as  the  subject  may, 
from  time  to  time,  seem  to  suggest. 


CHAPTER    SECOND. 
PHYSICAL  CHARACTERISTICS  OF  THE  TEETH 


Most  dental  pliysiologists  have  observed  the  marked  difference* 
that  exist  in  the  appearances  of  the  teeth,  gums,  lips,  tongue, 
and  secretions  of  the  mouth  of  different  individuals;  and  of  that 
earthy  substance,  (commonly  called  tartar,)  deposited  in  a  greater 
or  less  abundance  on  the  teeth  of  every  one;  and  thoogb  all 
may  not  have  sought  their  etiology,  many  have  had  oeeaaion  U» 
notice,  at  least,  their  local  indications,  and  to  profit  by  the  in—  j 
formation  which  they  have  thus  obtained.    Nor  have  ihey  faileA^j 
to  observe  that  the  size,  color,  length  and  arrangement  of  th^»| 
teeth  vary,  and  that  these  are  indicative  of  their  susceptibihtj^ 
to  disease. 

There  are  five  principal  claasea  or  descriptions  of  leetb,  eac^ 
of  which  differs,  in  some  respects,  from  the  others. 


Class  First. — The  teeth  belonging  to  this  class  are  white,  with, 
a  light  cream  colored  tinge  near  the  gum,  which  becomes  taon^ 
and  more  apparent  as  the  subject  advances  in  age,  of  a  mediiUD 
siie,  rather  short  than  long^  those  of  each  class  of  uniform 
dimensions,  and  very  hard.     This  description  of  teeth  is  most 
frequently  met  with  in  persons  of  sanguineous  temperament,  or, 
at  least,  those  in  whom  this  predominates;  they  rarely  decay, a»^ 
indicate,  if  not  perfect  health,  at  least  a  state  which  bonkreJ 
very  closely  on  it  at  the  time  of  their  dentinificatiun. 

This  first  description  of  teeth  is  occasionally  found  axaoQ| 
persons  of  all  nations.     They  are  very  common,  especiallj  in 
the  middle  classes  of  the  inhabitants  of  England,  Ireland  Jin<i 
ScotlantL     They  are  also  frequently  met  with  in  some  parts  of 
the  United  States,  the  Canadas,  the  mountainous  districts  o( 
Mexico,  and  .^o  far  as  we  have  had  an  opportunity  of  informing 
ourself,  in  France,  Russia,  Prussia  and  Switzerland,      Those  who 
have  ihom  usually  enjoy  excellent  health*  and  are  seldom  troubled 
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th  dyspepsia  or  any  of  its  concomitants.  It  is  this  kind  of 
th  which,  Liivnter  siiys,  he  has  never  met  with^  except  in 
id,  acute,  candid,  honest  men/*  and  of  whose  possessors  it 
been  remarked,  that  their  stomachs  are  always  willing  to 
igeat  whatever  their  teeth  are  ready  to  masticate. 
In  ctinfirmatitm  of  what  ha*?  before  been  said  with  regard  to 
the  influcQce  which  the  state  of  the  constitutional  health,  at  the 
lime  of  the  solidification  of  the  teeth,  exerts  upon  the  suscepti- 
bility of  these  organs  to  morbid  impressions,  it  is  only  necessary 
lo  mention  the  fact,  weU  known  and  frequently  alluded  to,  of  the 
•nrly  deaiy  of  a  single  cla8s»  or  a  pair  of  a  single  class  of  teeth, 
each  jaw,  while  the  rest,  possessing  the  characteristics  just 
xihed,  remain  smirid  thrcmgh  life.  Thus  when  it  happens 
tbel  a  child,  of  excellent  cnnstitution,  is  afTected  with  any  severe 
^;  the  teeth  which  are  at  the  time  receiving  their  earthy 
'ialtJ»»  are  fminel,  on  their  eruption,  to  differ  from  those  which 
(have  received  their  solid  material  at  another  time,  when  the 
operaticms  of  the  body  were  healthfully  performed.  Instead  of 
baring  a  white,  amootb  and  uniform  surface,  they  have  a  sort  of 
[chalky  ai*pect,  f>r  are  faintly  tinged  with  blue,  and  are  rougher 

iand  less  uniform  in  their  surfaces.  Teeth  of  this  description 
are  very  aoaceptible  to  the  action  of  corrosive  agents,  antl,  as  a 
consequence,  rarely  last  long. 

Bat*  not  willing  to  rest  the  correctness  of  these  views  upon 
mere  hypothesis,  we,  in  a  great  number  of  instances,  where  we 
have  seen  teeth  thus  varying  in  their  physical  appearance, 
hate  taken  pains  to  inrjuire  of  those  who  had  an  opportunity  of 
knowing  the  state  of  the  general  health  of  the  individuals,  at  the 
difleretit  periods  of  dmtinification ;  and  in  every  case  where  we 
have  been  able  to  procure  the  desired  information,  it  has  tended 
to  the  confirmation  of  the  opinion  here  advance«l.  Nor  have  we 
&egk*cied  to  improve  the  many  opportunities  that  have  presented, 
ill  the  cuurse  of  a  somewhat  extended  professional  career,  of 
^Bk  «*  observations. 

BBA  ,,.  -.^-i    the    operations  of  the    economy    are   so    secretly 
I  carried  on,  that  it  is  impossible   to  comprehend  their   details 
■  fully,  it  is  know*n  that  the  pheuomena  resulting  therefrom  are 
influenced  and  modified  by  the  manner  in  which  they  are  per- 
formed.    If  they  are  deranged,  the  blood,  from  which  tlie  earthy 
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materials  forming  the  basis  of  all  the  osseous  tissues  are  derived, 
is  deteriorated,  and  furnishes  these  salts  in  less  abundance  and 
of  an  inferior  quality.  Hence,  teeth  that  solidify  when  the 
system  is  under  the  influence  of  disease,  do  not  possess  the 
characteristics  necessary  to  enable  them  to  resist  the  assaults  of 
corrosive  agents,  to  which  all  teeth  are  more  or  less  exposed, 
and  which  rarely  affect  those  that  receive  their  solidifying  in- 
gredients from  pure  blood. 

The  calcareous  salts  of  these  organs  are  furnished  chiefly  by 
the  red  part  of  this  fluid,  the  gelatine  is  derived  from  the  white  or 
serous  part; — "whence,"  as  Delabarre  remarks,  "it  results  that 
the  solidity  of  these  bones  varies  according  as  one  or  other  of 
these  principles  predominates,"  and  the  relative  proportions  of 
these  are  regulated  by  the  state  of  the  blood  at  the  time  the 
teeth  are  undergoing  solidification. 

The  researches  of  Duhamel  show,  that  bones  acquire  solidity 
no  faster  tlian  the  parts  which  are  about  to  ossify  become 
charged  with  red  blood.  The  experiments  of  Hallbr  are  also 
confirmatory  of  this  opinion.  And  Delabarre,  in  remarking 
upon  the  dentinification  of  the  teeth,  says,  "  the  superficial  layer 
of  the  pulp  reddens  before  it  ossifies,  whilst  all  below  is  entirely 
white ;  soon  another  layer  reddens,  is  ossified,  and  then  whitens, 
and  80  on,  successively." 

The  increase  of  density  which  the  teeth  continue  through 
life  very  gradually  to  acquire,  may  seem  to  militate  somewhat 
against  this  theory,  as  the  fluid  conveyed  to  the  dentine  subse- 
quent to  solidification  is  not  even  so  much  as  tinged  with  red; 
but  it  is  a  probability  amounting  to  certainty,  that  the  fluid  de- 
rived from  the  pulp  and  circulating  in  the  dentinal  tubuli,  is 
abundantly  sufficient  to  maintain  the  integrity  of  the  dentine,  or 
even  to  contribute  to  the  condensation  of  that  substance. 

Class  Second. — Having  digressed  thus  far,  we  shall  now  pro- 
ceed to  notice  the  teeth  belonging  to  the  second  class.  They 
have  a  faint,  azure  blue  appearance;  are  rather  long  than  short; 
the  incisors  are  generally  thin  and  narrow;  the  cuspids  are 
usually  round  and  pointed ;  the  bicuspids  and  molars  small  in 
circumference,  with  prominent  cusps  and  protuberances  upon 
their  grinding  sm-faces.  In  some  cases  the  lateral  incisors  are 
very  small  and  pointed. 


I 
I 
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Vclh  possessing  these  charttcteristics  are  usually  very  sea- 
sitive,  mare  eauilj  acted  upon  thun  teeth  of  the  first  class  by 
corrosive  aigt'tits,  ami  to  the  ravages  of  which ^  unless  gi'eat  atten- 
tion 18  paid  to  their  cleanliness,  they  often  fall  early  victims. 
They  are  more  frequently  aflected  with  atrophy,  or  have  upon 
their  surfaces  white,  brown  or  opaque  spots^  varying  in  size  and 
auiiiber;  several  are  sometimes  found  upon  a  single  tooth,  and 
in  i^ine  instances  every  tooth  in  the  mouth  is  more  or  less 
marked  with  them. 

But  this  is  not  the  only  description  of  teeth  liable  to  be 
mflcctcd  with  this  disease.  These  spots  are  occasionally  met 
wiih  on  teeth  of  every  degree  of  density,  shape,  shade  and  size, 
but  they  are*  probably,  more  frequently  seen  on  teeth  of  the 
second  cla^  than  on  those  fir^t  described;  besides  which  it  often 
happens  that  they  are  affected  with  erosion  on  emerging  from 
tbe  gums,  and  sometimes  so  badly  as  to  place  either  their  resto- 
ration and  preservution  beyond  the  reach  of  art.  This  .species 
of  erosion,  or  that  which  occurs  previously  to  the  eruption  of  the 
teeth,  is  caused  by  some  diseased  condition  of  the  fluid  which 
surrounds  them  before  they  appear  above  the  gums,  and  is  de- 
nominated congenital. 

Teeth  like  those  now  under  consideration,  are  indicative  of  a 
weakly  constitution,  of  a  temperament  considerably  removed 
frum  the  sanguineous,  and  of  blood  altogether  too  serous  to 
furnisii  materials  such  as  are  necessary  for  building  up  a  strong 
and  healthy  orgiini«m.  They  are  more  common  to  females  than 
males,  though  many  of  the  latter  have  them.  They  are  met 
with  among  people  <if  all  countries,  but  more  frequently  among 
those  who  reside  in  sickly  localities,  and  with  individuals  whose 
systems  have  become  enervatL^l  by  luxurious  living.  In  Great 
Britain  they  are  more  rare  than  in  tht'  United  States,  and  those 
vho  hate  them  seldom  attain  to  a  great  age.  Nevertheless, 
»oine,  under  the  influence  of  a  judicious  regimen,  and  a  salu- 
brious climate,  though  innately  delicate,  do  acquire  a  good  con* 
Kilution,  and  live  to  a  great  age  ;  while  the  teeth,  Ici^s  for  tuna  te, 
onlnui  the  roost  rigid  and  constant  attention  is  paid  to  the  use 
^f  the  means  necessary  for  their  preservation,  generally  fall 
early  victims  to  the  ravages  of  tlisease. 


Third, — The  teeth   of  this  class,  though  differing  in 
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many  of  their  characteristics  from  those  last  described,  are, 
nevertheless,  not  unlike  them  in  texture  and  sensibility  to 
disease.  They  are  larger  than  teeth  of  the  first  or  second  claw; 
their  faces  are  rough  and  irregular,  with  protuberances  arising, 
not  only  from  the  grinding  surfaces  of  the  bicuspids  and  molars, 
but  also,  not  unfrequently,  from  their  sides,  with  correspond- 
ingly deep  indentations.  They  have  a  muddy  white  color.  The 
crowns  of  the  incisors  of  both  jaws  are  broad,  long  and  thick. 
The  posterior  or  palatine  surfaces  of  those  of  the  superior 
maxilla  are  rough,  and  usually  deeply  indented.  In  the  ma- 
jority of  cases  their  arrangement  is  quite  regular,  though  fre- 
quently found  to  project.  The  alveolar  ridge  usually  describes 
a  broad  arch.  The  excess  in  size,  both  here  and  in  the  teeth, 
seems  to  consist  more  of  gelatine  than  calcareous  phosphate. 
This  description  of  teeth  decay  readily,  and  in  some  instances 
appear  to  set  at  defiance  the  resources  of  the  dentist.  They  are 
liable  to  be  attacked  at  almost  every  point,  but  more  particu- 
larly in  their  indentations  and  approximal  surfaces. 

The  author  is  acquainted  with  a  family,  consisting  of  seven  or 
eight  members,  most  of  whom  are  adults,  all  having  this  sort  of 
teeth.  The  most  thorough  attention  has  been  paid  by  each,  and 
yet  all  have  lost  most  of  their  teeth.  They  are  usually  first 
attacked  in  their  approximal  surfaces  and  indentations,  but 
neither  their  labial  faces  nor  most  prominent  points  are  exempt 
from  caries.  No  sooner  is  its  progress  arrested  in  one  place  or 
part  than  it  appears  in  another.  The  author  has  had  occasion 
to  fill  a  single  tooth  in  as  many  as  four,  five,  and  even  six 
different  places ;  and  in  this  way,  though  his  efforts  at  the  pre- 
servation of  any  considerable  number  have  proved  unavailing,  he 
has  been  able  to  save  some  of  them.  But  it  is  not  necessary  to 
particularize  cases.  Every  dentist  has  seen  teeth  of  this  de- 
scription. 

The  corrosive  properties  of  the  fluids  of  the  mouth,  however, 
are  sometimes  so  changed  by  an  amelioration  of  the  constitution, 
that  notwithstanding  the  great  susceptibility  of  the  teeth  to 
disease,  they  are  sometimes  preserved  to  a  late  period  of  life,  or 
until  the  general  health  relapses  into  its  former,  or  some  other 
unfavorable  condition.  This  has  happened  in  several  instances 
that  have  come  under  the  author's  immediate  observation,  and 
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it  should  be  borne  in  mind  that  the  solvent  qualities  of  these 
juices  are  inflaenced  by  the  state  of  the  constitutional  health. 

Cku  Fourth. — Teeth  of  this  class  usually  have  a  white 
chalkj  appearance,  are  unequally  developed,  and  of  a  very  soft 
texture.  They  are  easily  acted  upon  by  corrosive  agents,  and 
like  the  teeth  last  noticed,  generally  fall  speedy  victims  to 
disease,  unless  great  care  is  taken  to  secure  their  preservation. 

Persons  who  have  teeth  such  as  described  in  classes  three  and 
four,  generally  have  what  Laforgue  calls  lymphatico-serous  tem- 
peraments. Their  blood  is  usually  pale,  the  fluids  of  the  mouth 
abundant,  and  for  the  most  part  exceedingly  viscid.  They  do 
not  have  that  white  frothy  appearance  observable  in  healthy, 
saDgmneous  individuals. 

As  teeth  that  are  neither  too  large  nor  too  small,  and  that 
have  a  close,  compact  texture,  and  tinged  with  yellow,  are  in- 
dicatiye  of  an  originally  good  constitution,  whatever  it  may  be 
at  the  present  time ;  so  those  which  are  long,  narrow,  and  faintly 
tinged  with  blue,  as  well  as  those  that  greatly  exceed  the  ordi- 
^  size,  and  that  are  irregular  in  shape,  and  have  a  rough, 
noddy  appearance,  furnish  assurance  of  a  constitution  originally 
W.  The  first  of  the  latter  descriptions  of  teeth  are  more  fre- 
qnentlj  met  with  among  females  than  males,  and  among  those 
of  Btmmous  habit,  than  those  in  whom  this  diathesis  does  not 
exist 

Clm  Fifth. — The  teeth  belonging  to  this  class  are  character- 
ised by  whiteness  and  a  pearly  gloss  of  the  enamel.     They  are 
long,  and  usually  small  in  circumference,  though  sometimes  well 
de?eloped.     They  are  regarded  by  many  as  denoting  a  tendency 
^  phthisis  pulmonalis,  and  are  supposed  by  some  to  be  very 
durable ;  but  the  author  has  observed  that  individuals  who  have 
to  sort  of  teeth,  when  attacked  by  febrile  or  any  other  form  of 
^ase  having  a  tendency  to  alter  the  fluids  of  the  body,  are 
^»y  subject  to  tooth-ache  and  caries ;  and  that  when  this  con- 
<lition  of  the  general  system  is  continued  for  a  considerable 
^^gth  of  time,  the  teeth,  one  after  another,  in  rapid  succession, 
^fnmble  to  pieces. 
It  would  seem  from  this  circumstance,  that  the  fluids  of  the 
14 
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mouth  in  subjects  of  strumous  habit,  if  free  from  other  motUA 
tendencies,  are  less  prejudicial  to  the  teeth  than  they  are  in 
most  other  constitutions,  and  the  author  is  of  the  opinion  that 
it  is  owing  to  this  that  tliey  are  so  seldom  attacked  by  caries. 

M,  Delabarre  believes,  that  caries  supervenes  upon  this  dis- 
ease, and  is  a  consequence  of  the  general  debility  engendered  by 
it.  Now,  this  is  directly  opposed  to  all  observation  on  the  sub- 
ject, for  it  is  well  known  that  teeth  are  leM  affected  by  this 
disease  than  almost  any  other,  and  it  is  unfortunate  for  the 
doctrine,  which  he  in  another  place  advocates — that  the  solid 
tissue  of  these  organs  is  softened  by  the  arteries  ceasing  to 
supply  it  with  calcareous  materials — that  he  should  have  resorted 
to  this  argument*  Its  absurdity  is  rendered  apparent  by  his 
own  showing,  and  that,  too,  in  the  paragraph  succeeding  the 
one  in  which  the  argument  is  used*  He  says,  "Whatever  may 
be  the  diseased  condition  of  the  teeth,  they  may  be  examined  as 
unexceptionable  evidence,  that  will  inform  us  whether  the  patient 
owes  his  present  state  of  health  to  a  predisposition,  or  whether, 
having  supervened  during  the  course  of  his  life,  it  depends  on 
an  accidental  cause,'* 

If  the  state  of  the  health,  subsequent  to  dentinification  were 
capable  of  diminishing  or  increasing  the  density  of  these  organs, 
we  could  learn  nothing  by  inspection  of  the  primordial  consti- 
tution. Nor  would  we,  therefore,  be  able  to  determine  whether 
the  preaent  state  of  health  were  the  result  of  constitutional  pre- 
disposition, or  of  some  other  cause ;  for,  if  the  teeth  were  sub- 
ject to  changes,  like  other  parts  of  the  body,  their  physical 
condition  might  be  different  to-day  from  what  it  was  yesterday, 
and  a  diagnosis,  founded  upon  their  appearance,  would  be 
nothing  more  than  mere  vague  conjecture. 

But,  although  Delabarre  is  in  many  things  somewhat  incon- 
sistent, a  number  of  his  views  are  correct ;  and  few  men  have 
contributed  more  largely,  by  observation  and  experience,  to  the 
advancement  of  the  science  of  the  teeth  than  he  has  done. 

In  speaking  of  persons  who  have  teeth,  which,  though  beauti- 
ful from  having  smooth  and  apparently  polished  surfaces,  pre- 
sent shades  intermixed  with  a  dirty  white,  he  says,  they  **have 
had  alternations  of  good  and  iudifferent  health  during  the 
formation  of  the  enameL     These  teeth/'  he  continues,  ''ordi- 
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narily  have  elongated  crowns,  and  many  present  marks  of  con- 
genital atroplij,"  Again,  lie  oV>serves,  "Teeth  of  thi«  sort 
deceive  ub  by  appearing  more  8oli*l  than  they  are ;  they  remain 
»oiind  utilil  about  the  age  of  fourteen  or  eighteen ;  at  this  period 
a  certain  number  of  them  decoy,  especially  when  in  infancy  the 
subject  was  lymphatic,  and  continued  to  be  so  in  adolescence. 
This  description  of  teeth  h  frequently  met  with  among  the  richer 
classes,  in  which  children  born  feeble,  reach  puberty  only  by 
means  of  great  care,  and,  consequently,  owe  their  existence 
solely  to  the  unremitting  attention  of  their  parents,  and  the 
•iri-ngthening  regimen  that  the  physician  has  caused  them  con- 
Blaiitly  to  pursue.  Hanng  reached  the  eighteenth  or  twentieth 
year,  their  health  is  confirmed,  but  the  mucooa  membranes  ever 
%fter  have  a  tendency  to  be  affected ;  the  redder  color  of  the 
moiithY  more  especially  its  interior  part,  and  that  of  the  lipa, 
aii4  Ihe  upper  part  of  the  palate,  which,  by  degrees,  discovers 
itself  as  the  subject  gradually  advances  in  years,  showing  an 
ameliorated  condition.  It  is  thus  that  numerous  persons,  having 
giined  a  sanguineous  temperament,  would  deceive  us ;  if  it  were 
that  some  marks  of  erosion  are  seen  on  the  masticating  sur- 
of  the  first  permanent  molars,  which  informs  us  that  the 
pre^efit  health  is  the  result  of  amelioration.'* 

There  are  other  cases  in  which  the  teeth  are  of  so  inferior  a 
qosUlyt  that  they  no  sooner  emerge  from  the  gums  than  they 
are  altacked  and  destroyed  by  caries ;  while  the  subjects  who 
pO0e«8a  them,  are  enabled,  by  skillful  treatment,  to  overcome 
tile  morbid  constitutional  tendencies,  against  which,  during  the 
•srlicr  years  of  their  existence,  they  had  to  contend,  and  cvent- 
oallj,  10  acquire  excellent  health.  But  in  forming  a  prognosis, 
it  is  essential  to  ascertain  whether  the  general  organic  derange- 
ment which  prevented  the  teeth  from  being  well  formed,  and 
tfaofi  gave  rise  to  their  premature  decay,  is  hereditary,  or  whether 
it  has  been  produced  by  some  accidental  cause  subsequent  to 
birth.  The  procurement  of  health  in  the  former  case  will  be 
less  certain  than  iu  the  latter,  for  when  the  original  eh^raents  of 
the  organism  are  bad,  the  attainment  of  a  good  constitution  ie 
more  difficult. 

Per>  -  ^'  "inguineo-mucous  temperaments,  having  suffered  in 
ittrly   L  d   from    febrile  or  inflammatory  diseases,  often 
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have  their  teeth  affected  with  what  Daval  calls  the  decorticating 
process  (denudation  of  their  enamel),  resulting,  no  doubt,  from 
the  destruction  of  the  bond  of  union  between  it  and  the  dentine. 
There  are  other  characteristics  which  the  teeth  present  in 
shape,  size,  density,  and  color,  and  from  which  valuable  induc- 
tions might  be  made,  both  with  regard  to  the  innate  constitution 
and  the  means  necessary  to  their  own  preservation ;  but  as  the 
limits  assigned  to  this  part  of  our  subject  will  not  admit  of 
their  consideration,  we  shall  conclude  by  observing,  that  the 
appearances  of  these  organs  vary  almost  to  infinity.  Each  is 
indicative  of  the  state  of  the  general  health  at  the  time  of  their 
formation,  and  of  their  own  physical  condition  and  susceptibility 
to  disease. 
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TiiTTLE  can  be  ascertained  concerning  the  intimate  conBtitu- 
from  an  inspection  of  the  gums.     Subject  to  the  laws  of  the 

leral  economy,  their  appearance  varies  with  the  state  of  the 
general  health  and  the  condition  and  arrangement  of  the  teeth. 
Although  the  proximate  cause  of  disease  in  them  may  be 
specified  as  local  irritation — produced  by  depositione*  of  tartar 
upon  the  teeth,  or  decayed,  dead,  loose  or  irregularly  arranged 
t<^th,  or  by  a  vitiated  state  of  the  fluid**  of  the  mouth,  resulting 
from  general  organic  derangement,  or  any  or  all  of  the  first 
mentioned  causes — their  susceptibility  to  morbid  impressions  is 
infloenoed  to  a  considerable  extent  by  the  constitutional  health ; 
and  the  state  of  this  determines^  toOj  the  character  of  the  mor- 
bid effects  produced  upon  them  by  local  irritants.  For  example, 
■  the  depoBiUoo  of  a  small  quantity  of  tartar  upon  the  teeth^  or  a 
dead  or  loose  tooth,  would  not,  in  a  healthy  person,  of  a  good 
constitution,  give  rise  to  anything  more  than  slight  increaaed 
vmeeolttr  action  in  the  margin  of  the  gums  in  contact  with  it; 
while  in  a  scorbutic  subject,  it  would  cause  them  to  assume  a 
dsrk  purple  appearance  for  a  considerable  distance  around,  to  be- 
oome  swollen  and  flabby,  to  separate  and  retire  from  the  necks 
of  the  teeth,  or  to  grow  down  upon  their  crowns,  to  ulcerate  and 
blee«l  from  the  slightci^t  injury,  and  to  exhale  a  fetid  odor.  In 
proportion  as  this  disposition  of  body  exists,  their  liability  to  be 
tbus  affected  is  increased;  and  it  is  only  among  constitutions  of 
this  kind  that  that  peculiar  preternatural  morbid  growth  takes 
place,  by  which  the  whole  of  the  crowns  of  the  teeth  sometimes 
become  almost  entirely  imbedded  in  their  substance. 

But^  notwithstanding  the  dependence  of  the  condition  of  the 
gums  upon  the  state  of  the  constitutional  health,  they  are  occa- 
Bionally  affected  with  sponginess  and  inflammation  in  the  beat 
leaipermnieiitAf  and  in  individuals  of  uninterrupted  good  health. 
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The  wrong  position  of  a  toothy  by  causing  continued  tension  of 
the  guTiis  investing  its  alveolus,  sooner  or  later  gives  rise  lo 
chronic  inflammation  in  thein  and  the  alveolo-dental  periosteum, 
and  gradual  wasting  of  their  Buhstance  about  the  mal-place*! 
organ.  The  cuiij^ea  of  tooth -nche,  too,  often  produce  the  same 
effects  J  ihe  accumulation  of  salivary  calculus  upon  teeth,  how- 
ever small  the  quantity,  is  likewise  prejudicial. 

All  of  these  may  occur  independently  of  the  state  of  the  gen- 
eral health.  A  bad  arrangemeiit  of  the  best  constituted  teeth, 
and  tooth-ache  may  be  produced  by  a  multitude  of  accidental 
causes,  disconnected  with  the  functional  operations  of  other  parts 
of  the  body. 

While,  therefore,  the  appearance  aod  physical  condition  of  this 
peculiar  and  highly  vascular  structure  are  influenced  in  a  great 
degree  by  habit  of  body,  they  are  not  diagnostics  that  always^ 
and  with  unerring  certainty^  indicate  the  pathological  state  of 
the  general  system.  It  can,  however,  in  by  far  the  larger  num- 
ber of  cases,  where  the  gums  are  in  an  unhealthy  condition,  be 
readily  ascertained  whether  the  disease  is  altogether  the  result 
of  local  irritation,  or  whether  it  is  favored  by  constitutional  ten- 
dencies. 

In  childhood,  or  during  adolescence,  when  the  formative  forces 
of  the  body  are  alt  in  active  operation,  and  the  nervous  suscepti- 
bilities of  every  part  of  the  organism  highly  acute,  the  sympa- 
thy between  the  gums  and  other  parts  of  the  system,  and  par- 
ticularly the  stomach,   is,  perhaps,  greater  than  at  any  other  Ji 
period  of  life.     The  general  health,  too,  at  this  time  is  more   ■ 
fluctuating,  and  with  all  the  changes  this  undergoes,  the  appear- 
ances of  the  gums  vary*     Moreover,  there  are  operations  carried  ■ 
on  beneath  and  within   their  substance,  which  are   almost   con- 
stantly altering  their  appearance   and  physical  condition  j  and 
which,  being  additionally  influenced  by  various  states  of  health  ■ 
and  habits  of  body,  it  may  readily  be  conceived  that  those  met 
with  in  one  case,  might  be  looked  for  in  vain  in  another. 

Hnving  arrived  at  that  age  when  all  the  organs  of  the  body 
are  in  full  vigor  of  maturity,  and  not  under  the  debilitating  in-  I 
fluences  to  which  they  are  sul>ject  during  the  earlier  periods  of 
life,  the  guniuS  participate  in  tlie  happy  change,  and  as  a  conse- 
quence, present  less  variety  in  their  characteristics.     The  gene- 
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rml  irritability  of  the  system  is  not  now  so  great,  the  gums  are 
Bosceptible  to  the  action  of  irritatiDg  agents,  and  as  a  con- 
isqaence,  less  frequently  affected  with  disease;  but  as  age  ad- 
rmnces,  and  the  vital  energies  begin  to  dimiDish,  the  latent  ten- 
Irncies  of  the  Viody  are  re-a wakened,  and  they  are  again  easily 
ixcited  to  morbid  action. 

In  the  most  perfect  constitutions,  and  during  adolescence,  they 
present  the  following  appearances :  they  have  a  pale  rose-red 
Mor,  a  firm  consistence,  a  slightly  uneven  surface ;  their  mar- 
:in8  form  along  the  outer  surfaces  of  the  dental  circle  beautiful 
nd  regular  fest^Kjna,  and  the  mucous  membrane,  here,  as  well 
J  in  other  parts  of  the  mouth,  has  a  fresh,  lively,  r€)H!eate  hue. 

The  time  for  the  moulting  of  a  primary  tooth  is  announced 
lome  weeks  before  it  takes  place,  by  increased  redness  and  slight 
tumefaction  of  the  edges  and  apices  of  the  gums  surrounding  it. 
eruption  of  a  tooth,  whether  of  the  first  or  second  set,  is 
preceded  by  similar  phenomena  in  the  gums  through  which 
It  is  forcing  its  way,  and  these  will  be  more  marked  as  the  con- 
ation of  the  system  is  unhealthy,  or  as  the  habit  of  body  is 
ad. 

If  the  health  of  the  subject  continues  good,  and  the  teeth  are 
Irclt  arranged*,  and  the  necessary  attention  to   their  cleanliness 

alcictly  observed,  the  characteristics  just  enumerated  will  be 
^reMTTed  through  life,  except  there  will  be  a  slight  diminution 
^f  color  in  them,  after  the  age  of  puberty  until  that  of  the  cli- 
macteric periotl  of  life,  when  they  will  again  assume  a  somewhat 
ff^idrr  appearance.  But  if  the  health  of  the  subject  becomes 
impaired,  or  the  teeth  be  not  regularly  arranged,  or  wear  off,  or 
are  not  kept  free  from  all  lodgment  of  extraneous  matter,  their 
i4geap  and  particularly  their  apices,  will  inflame,  swell,  and  be- 
come more  than  ordinarily  sensitive. 

The  gradual  wasting  or  destruction  of  the  margins  of  the 
;giun8  around  the  necks  of  tlie  teeth,  which  sometimes  takes 
place  in  the  best  constitutions,  and  is  supposed  by  some  to  be 
ihe  result  of  general  atrophy,  is  ascribable,  we  have  no  doubt,  to 
one  or  other  of  these  causes ;  favored,  perhaps,  by  a  dimi- 
nution of  vitality  in  the  teeth,  whereby  they  are  rendered  more 
xious  to  the  more  sensitive  and  vascular  parts  within  which 
roots  are  situated.     That  these  are  the  causes  of  the  affec- 
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tion,  (for  it  is  evidently  the  resuU  of  diseased  action  in  the 
gums,)  18  rendered  more  than  probable,  by  the  fact,  that  it  rarely 
occurs  with  those  who,  from  early  childhood,  have  been  in  the 
regular  and  constant  habit  of  thoroughly  cleansing  their  teeth 
from  four  to  five  times  a  day. 

Mr.  Bell,  however,  while  he  thinks  it  may  occasionally  be  an 
'*  indication  of  a  sort  of  premature  old  age/*  does  not  believe  it 
can  "  always  be  thus  accounted  for,  as  it  is  sometimes  seen  in 
young  persons/*  and  ** doubtless  arises/'  he  says,  "from  the 
same  causes  as  those  presently  to  he  considered/*  (alluding  to 
what  he  afterwards  says  upon  the  same  subject,)  *^ as  occasioning 
a  similar  loss  of  substance  in  these  parts,  when  attended  with 
more  or  less  of  diseased  action."  We  cannot,  for  reasons  al- 
ready assigned,  concur  with  him  in  the  opinion  that  it  "  occasion- 
ally takes  place  without  any  obvious  local  or  constitutional  morbid 
action," 

Althongh  possessed  of  a  good  constitution,  a  person  may,  by 
intemperance,  debauchery,  or  long  privation  of  the  necessary 
comforts  of  life,  or  by  protracted  febrile  or  other  severe  kinds  of 
disease,  have  his  assimilative  and  all  the  other  organs  of  the 
body  so  enervated,  as  to  render  every  part  of  the  system  highly 
susceptible  to  morbid  impressions  of  every  sort;  but  still,  tliis 
general  functional  derangement  rarely  predisposes  the  structure 
now  under  consideration,  to  an}^  of  the  more  malignant  forms  of 
disease  occasionally  known  to  attack  it  in  subjects  possessed  of 
less  favorable  constitutions*  The  margins  of  the  gums  may  in- 
flame, become  turgid,  ulcerate,  and  recede  from  the  necks  of  the 
teeth,  and  the  whole  of  their  substance  be  involved  in  an  un- 
healthy  condition;  but  they  will  seldom  be  at;tacked  with  scirrhous 
or  fungous  tumors,  or  bad  conditioned  ulcers,  or  affected  with 
preternatural  morbid  growths ;  and  in  the  treatment  of  their  dis- 
eases, we  can  always  form  a  more  favorable  prognosis  in  persons 
of  this  description,  than  those  coming  into  the  world  with  some 
specific  morbid  tendency. 

But  the  occurrence  of  severe  constitutional  disease,  even  in 
these  subjects,  is  followed  by  increased  irritability  of  the  gums ; 
so  that  the  slightest  cause  of  local  irritation  gives  rise  to  an  afflux 
of  blood  to,  and  stasis  of  this  fluid  in,  their  capillaries. 

The  teeth  of  persons  thus  happily  constituted,  are  endowed 


ORARACTBBIsnCS  OF  THE  eiTMS* 


209 


With  characteristics,  euch  as  have  been  represented  as  belonging 
to  those  nf  the  best  quality.  They  are  of  a  medium  size,  both 
in  length  and  volume,  white,  compact  in  their  gtriicture,  gene- 
rally well  arranged,  and  Beldom  affected  with  caries. 

Another  constitution  is  observed*  in  which  the  gums^  though 
partaking  somewhat  of  the  characteristics  jiist  described,  differ 
from  them  in  some  particular**.  Their  color  is  of  a  deeper  ver- 
milion ;  their  edges  rather  thicker,  their  structure  less  firm,  and 
their  surface  not  so  rough,  but  more  humid.  The  mucous  mem- 
brane has  a  more  lively  and  animated  appearance.  They  are 
more  fienaitive  and  more  j«u8ceptihle  to  the  action  of  local  irri- 
tants with  morbid  tendencies  more  increased  by  general  organic 
derangement,  than  when  possessed  of  the  appcaranccfH  first  men- 
tioned. 

When  in  a  morbid  condition,  the  disease,  though  easily  cured 
proper  treatment,  is,  nevertheless,  more  obstinate,  and  when 
rored  by  constitutional  derangement,  as5*iimes  a  still  more  ag- 
gravated form.  Their  predisposition  to  disease  is  so  much  in- 
I  etetmi^d  by  long  continued  disturbance  of  the  general  system, 
and  especially  during  youth,  and  by  febrile  or  infl/immatory  affec- 
tions, that  not  only  their  margins,  but  their  whole  substance, 
sometiroea  become  involved  in  inflammation  and  sponginess,  fol- 
lowed by  ulceration  of  their  edges,  and  recession  from  the  necks 
of  the  teeth,  which^  in  consequence,  loosen,  and  often  drop  out, 
Bot  gums  of  this  kind,  like  those  first  describeci,  seldom  grow 
down  upon  the  crowns  of  the  teeth.  Neither  are  they  very  liable 
to  be  attacked  with  scirrhous  or  fungous  tumors,  or  any  form  of 
dtaease  resulting  in  sanious  or  other  malignant-conditiont'd  ulcers* 
Indeed,  with  diseases  of  this  kind,  they  are  not,  perhaps,  ever 
except  in  those  cases  where  every  part  of  the  body  has 
exceedingly  depraved  by  intemperance,  debauchery,  or 
I  tome  other  cauise. 

The  teeth  of  those  whose  gums  are  of  this  description,  if  well 
imrranged  and  kept  constantly  clean,  and,  if  the  secretions  of  the 
I  month  be  not  vitiated  by  general  disease,  will,  in  most  cases,  re- 
I  main  healthy  through  life« 

It  is  only  among  sanguineous  persons  that  this  description  of 
gums  ia  met  with,  and  the  teeth  of  subjects  of  this  kind  are  gen- 
,  orally  of  excellent  quality,  and  though  more  liable  to  be  attacked 
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hy  caries  than  those  first  noticed,  they  are  seUlom  affected  with 
it 


In  sanguineo-serouB  and  strumous  subjects,  the  gums  are  pale, 
and  tiiough  their  ooargiiij^  are  thin  and  well  festooned,  often  ex- 
udu,  after  the  twenty-fifth  or  thirtieth  year,  a  small  quantity  of 
muco'purulent  matter,  which,  on  pressure,  oozes  from  between 
them  and  the  necks  of  the  teeth»  Their  texture  is  usually  firm, 
and  they  are  not  very  liable  to  become  turgid.  They  often  re- 
iDain  in  this  cotidiiion  to  u  late  period  of  life,  without  undergoing 
any  very  perceptible  change.  Their  connection  with  the  necks 
of  the  teeth  and  alveolar  processes  appears  weak,  but  they  rarely 
separate  from  them. 

In  remarking  upon  individuals  having  such  constitutions,  M. 
Delabarre  says,  that  if  they  **  abuse  their  physical  powera,'*  by 
an  injudicious  regimen,  or  too  much  study,  they  become  ener- 
vated and  "  are  subject  to  chronic  sanguineous  obstructions  of  the 
capillaries  of  the  lungs,  and  to  profuse  hemorrhages.**  Dyspep* 
sia,  chronic  hepatitis,  and  discase«s  in  which  the  primct  via*  gener- 
ally are  more  or  less  involved,  are  not  unfrequent,  and  are  in- 
dicated by  increased  irritability,  and  sometimes,  a  pale  yellow- 
ish appearance  of  the  gums.  In  jaundice,  the  yellow  serosity  of 
the  blood  is  very  apparent  in  the  capillaries  of  this  structure. 

ThcBe  constitutioiiy  are  more  common  in  females  than  males, 
in  the  rich  tlian  the  poor,  and  in  persons  of  sedentary  habits 
than  in  those  who  use  invigorating  exercise.  If  at  any  time  dur- 
ing life  the  henlth  is  ameliorated,  the  gums  assume  a  fresher  and 
rediler  appearance,  and  the  exudation  of  muco-purulent  matter 
from  between  them  and  the  necks  of  the  teeth  ceases. 

lu  mucous  dispositions,  the  gums  have  a  smooth,  shining  ap- 
pearance, and  are  rather  more  highly  colored  than  the  preced- 
ing, Tiieir  margins,  also,  are  thicker,  more  flabby,  and  not  so 
deeply  festooned ;  they  are  more  irritable,  and,  consequently, 
more  susceptible  to  morbid  impressions. 

If,  with  this  disposition,  there  be  combined  a  scorbutic  or  scro- 
fulous tendency,  the  gums  during  early  childhood,  in  subjects 
which,  from  scanty  and  unwholesome  diet,  have  become  greatly 
debilitated,  are  liable,  besides  the  ordinary  forms  of  disease,  to 
another — characterized  by  their  separation  from,  and  exfoliation 
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of,  tlie  alreolar  processes,  accompanied  by  a  constant  discharge 
of  ^nies.  This  form  of  disease,  however,  though  peculiar  to 
childhood,  and  wholly  confined  to  the  indigent,  is  by  no  means 
coxnmoti. 

Tbdee  constitutions  are  rarely  met  with,  except  among  persons 
who  live  in  celhirs,  and  damp  and  closely  confined  rooms  in  large 
cittcB,  and  in  low,  damp,  and  sickly  districts  of  country.  The 
macous  membrane  in  subjects  of  this  kind  is  exceedingly  irri- 
table, antl  8ecretes  a  large  quantity  of  mucus. 

In  alluding  to  this  species  of  disposition,  M,  Delabarre  says, 
^in  children^  the  skin  is  ordinarily  white  and  tender;  neverthe- 
leea,  it  is  sometimes  brown  and  wrinkled.  They  are  usually  fra- 
ffle  and  weak  ;  their  blood  is  pale,  their  nutrition  is  imperfectly 
cflTocled.  In  females,  about  the  age  of  puberty,  the  vertebral 
column  is  disposed  to  curve,  because/'  says  he,  '^at  this  period, 
the  vital  energies  are  principally  directed  toward  the  uterus,  and, 
to  consequence,  although  so  very  necessary  in  the  osseous  sys» 
tern,  they  appear  to  be  weak. 

**  The  number  of  observations  that  I  have  collected  during  my 
practice  in  the  city,  and  in  several  public  institutions,  have  con- 
firmed me  in  the  opinion,  that  it  is  in  this  constitution,  especially," 
(allmltng  to  the  mucous,)  ^'  that  the  children  of  whom  we  have  just 
Bken,  are  met  with.     The  organic  life  in  them  has  so  little 
^  ftrrgy,  that  a  local  cause  on  a  certain  point,  operates  with  greater 
activity  than  it  would  otlierwise  do,  sensibly  diminishing  the  as- 
similative force  at  almost  all  other  points.  It  is  also  probable,  that 
relopment  of  ganglionic  obstructions  during  dentition,  are, 
'timeji,  owing  to  the  diminution  of  the  sensibility  in  the 
iymphatica/* 

M  **  We  may  also  remark/*  says  he,  '^  that,  their  skin  being  very 
^Lm^^tible^  the  sympathy  established  between  it  and  the  mucous 
^PmP^ne,  renders  individuals  of  this  kind  very  liable  to  con- 
B  tract  rheums,  and  gastric  and  intestinal  affections ;  they  are, 
,       likewise,  sohject  to  easy  night  sweats,  and  vomitings  of  a  sero- 

mucoiia  fluid,  "  etc. 
k         Pcrsoius  even  thus  unhappily  constituted,  do,  sometimes,  by 
^■^^■je  of  residence  and  Judicious  regimen,  acquire  tolerably 
^^^IPRonstitations.     Little  advantage,  however,  is  derived  from 
tbeiei  unless  they  are  had  recourse  to  before  the  twenty-fifth  or 
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thirtieth  year  of  age,  though  they  may  prove  beneficial  at  a  mucli 
later  period. 

The  gums,  in  scorbutic  persons,  have  a  reddish  brown  color; 
their  margins  are  imperfectly  festooned,  and  thick ;  their  struc- 
ture rather  disposed  to  become  turgid,  and  ever  ready,  on  the 
presence  of  the  slightei^t  cause  of  local  irritation,  to  take  on  a 
morbid  action.  When  thus  excited,  the  blood  accumulates  in 
their  vessels,  where,  from  its  highly  carbonized  state,  it  gives  to 
the  gums  a  dark,  purph^,  or  brown  appearance ;  they  swell,  and 
become  spongy  and  iabby,  and  bleed  from  the  slightest  touck 
To  these  symptoms,  supervene — ^the  exhalation  of  a  fetid  odor,  the 
destruction  of  the  bond  of  union  between  them  and  the  necks  of 
the  teeth,  suppuration  sind  recession  of  their  margins  from  the 
same,  gradual  wasting  of  the  alveolar  cavities,  loosening,  and 
not  unfrcquently,  the  loss  of  several,  or  the  whole  of  the  teeiL 
Tfhese  are  the  most  common  results^  but,  sometimes,  they  take 
on  other  and  more  aggravated  forms  of  diseased  action.  Pre- 
ternatural prurient  growths  of  their  substance,  fungous  and 
scirrhous  tumors,  ichorous  and  other  malignant^  iU-conditioned 
ulcers,  etc. 

The  occurrence  of  alveolar  abscess  in  dispositions  of  this  kind 
is  often  followed  by  necrofiis  and  exfoliation  of  portions  of  the 
maxillary  bone,  and  the  effects  which  result  to  the  gums  are 
always  more  pernicious  than  in  habits  less  depraved* 

The  development  of  the  morbid  changes  which  take  place  in 
this  structure,  even  in  subjects  of  this  kind,  while  the  character 
of  the  disease  is  influenced,  if  not  determined,  by  a  specific  con- 
stitutional tendency,  is,  nevertheless,  referable  to  local  irrita- 
tion as  the  immediate  or  proximate  cause,  and,  were  this  the 
proper  place,  we  could  cite  numerous  cases  tending  to  establish 
the  truth  of  this  opinion. 

In  scrofulous  habits,  the  gums  have  a  pale  bluish  appear ance, 
and  when  subjected  to  local  irritation,  they  become  flabby,  ex- 
hale a  nauseating  odor,  detach  themselves  from  the  necks  of  the 
teeth,  and  their  apices  grow  down  between  these  organs.  The 
blood  circulates  in  them  languidly,  and  debility  seems  to  pervade 
their  whole  substance.  They  are  exceedingly  irritable,  and  not 
unfrcquently  take  on  aggravated  forms  of  disease,  and,  as  often 
BUS  to  this,  as  well  as  to  the  precedini^  habit,  there  are  com- 
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bined  tendencies  which  favor  the  prodection  of  ill-conditioned 
fhimors  a&d  ulcers. 

I  The  indications  famished  by  the  gums  during  the  existence  of 
p  mercurial  diathesis  of  the  system,  are,  morbid  sensibility^  in- 
creased Tascular  and  glandular  action,  foulness,  bleeding  from 
ilie  most  trifling  injuries,  pale,  bluish  appearance  of  their  sub- 
niice,  turgidity  of  their  apicen  and  sloughing.  The  effects, 
bowever,  resulting  to  these  parts  from  the  employment  of  mer- 
piTj  differ  in  different  individuals  according  to  the  general  eon- 
juitutiona]  sasceptibi li ty,  the  quantity  taken  into  the  system,  and 
Ilie  length  of  time  its  use  has  been  continued.     In  persons  of 

ry  irritable  habits,  a  single  dose  will  sometimes  produce  ptya* 

und  so  increase  the  susceptibility  of  the  gums,  that  the 

tions  of  the  mouth,  in  their  altereJ  3tate,  will  at  once  rouse 

ft  morbid  action  in  them. 

The  effects  of  a  mercurial  diathesis  upon  these  parts,  is  not 
infrequently  so  great  as  to  result  in  the  loss  of  the  whole  of  the 
leeth.  But  with  these  effects  both  the  dental  and  metlical  prac- 
ptioner  are  too  familiar  to  require  any  further  description. 
1  Finally,  we  would  observe,  that  the  indications  of  the  several 
fthanicteristics  to  which  we  have  now  briefly  alluded,  may  not  be 
porrect  in  every  particular,  and  there  are  others  which  we  have 
|lot  mentioned;  yet  we  thiok  they  will  commonly  be  found  true. 
^  »  general  rule^  persons  of  a  full  habit,  though  possessed  of 
pixed  temperamenti*  and  in  the  enjoyment  of  what  is  usually 
nlled  good  health,  have  gums  well  colored,  with  rather  thick 
bargini^^t  and  very  susceptible  to  local  i nutation.     With  this  de- 

ription  of  individuals,  inflammation,  turgidity,  and  suppuration 
the  guma  are  very  common.  To  prevent  these  effects,  con- 
Itnnt  attention  to  the  cleanliness  of  the  teeth  is  indispensable. 
I  Profeasor  Schill  says,  the  "  gum  is  pale  in  chlorosis  and  aufe- 
^11 ;  of  a  purple  red  color  before  an  active  hemorrhoidal  dis- 
parge,  and  in  cases  of  dysmenorrhcea ;  of  a  dark  red  color, 
boogr,  and  bleeding  readily  in  scurvy  and  diabetes  mellitus, 
tkd  after  the  use  of  mercury.  Spongy  growths  iodicate  caries 
t  the  wbjacent  bone.*'* 
Ragolar  periodical  bleedings  of  the  gums  in  dysmenorrhoea, 
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and  particularly  in  scorbutic  and  mucous  subjects,  are  not  un- 
frequent,  nor  in  any  case  where  they  are  in  a  turgid  condition. 

Spongy  growths  of  the  gums  in  scorbutic  and  scrofulous  per- 
sons, often  result  from  irritation  produced  by  decayed  teeth,  and 
are  not,  therefore,  always  to  be  regarded  as  an  indication  of 
caries  of  the  subjacent  bone. 

Dr.  T.  Thompson,  of  London,  says,  that  the  reflected  margin 
of  the  gums  of  a  large  majority  of  phthisical  patients,  is  deeper 
in  color  than  the  other  portions,  usually  presenting  a  yermilion 
tint.* 

Mr.  George  Waite  says,  "  A  change  of  residence  to  a  damp 
climate  will  often  rouse  up  in  the  gums  a  great  degree  of  yasea- 
larity.  In  the  damp  places  of  England  and  Ireland  the  appear- 
ances which  the  gums  present  are  of  a  turgid  and  vascular  na- 
ture. In  the  damp  countries  of  France,  these  conditions  of  the 
gums  run  a  much  greater  length  from  the  circumstance  of  the 
difference  in  the  constitutions  of  the  two  nations.  In  the  damps 
of  Germany  and  Switzerland,  persons  also  lose  their  teeth  early 
in  life,  the  climate  engenders  malaria  and  low  fevers,  enfeebles 
the  power  of  digestion,  and  brings  on  rheumatic  affections  widi 
languor  and  general  constitutional  debility." 

Of  the  correctness  of  Mr.  Waite's  observations  there  can  be 
no  question,  and  they  go  to  establish  what  has  been  said  in  re- 
gard to  the  predisposing  cause  of  disease  in  the  gums ;  namely* 
that  the  enervation  of  the  vital  powers  of  the  body,  from  what- 
ever cause  produced,  increases  their  susceptibility  to  morbid  im- 
pressions. 

*  Clinical  Lectures  on  Palmonary  Consumption,  p.  117. 


CHAPTER    FOURTH. 
YSICAL  CHARACTERISTICS  OF  SALIVARY  CALCULUS. 

The  color,  consistence,  and  quantity  of  salivary  calculus  or 
tartar,  ad  it  18  most  commonly  called,  vary  in  different  tempera^ 
meots^  and  upon  all  of  them  the  state  of  the  general  health  ex- 
ercises considerable  influence.  The  characteristics  of  this  sub- 
fitanee,  therefore,  furnish  diagnoses,  important  both  to  the  phy- 
sician and  dentist.  Their  indications  are  in  many  cases  leea 
equivocal  than  the  appearances  of  any  other  part  of  the  mouth ; 
^Ukc  those  of  the  gums,  should  not  perhaps,  he  alone  relied' 
It  ia  necessary  to  interrogate  every  part  from  which  in- 
fbrmation  can  be  deriveil  concerning  the  pathological  condition 
of  the  several  organs  of  the  body. 

Salivary  calculus  ig  composed  of  earthy  salts  and  animal  mat- 
ter* Phosphate  of  lime  and  fibrine,  or  cartilage,  are  its  prin- 
cipal ingredients  ;  a  small  quantity  of  animal  fat,  however,  enters 
into  its  composition,  and  the  relative  proportions  of  its  constitu- 
eiitfl  vary  accordingly  aa  it  is  hai'd  or  soft,  or  as  the  temperament 
at  the  individual  from  whose  mouth  it  is  taken,  is  favorable  or 
unfavorable  to  health ;  hence  it  is,  that  the  analyses  that  have 
been  made  of  it  by  diflferent  chemists,  differ.  No  two  give  the 
aame  result. 

The  black,  dry  tartar,  deposited  around  the  necks  of  the  teeth 
of  such  only  as  have  good  constitutions,  is  never  in  large  quan- 
tity;  it  is  dissolved  in  muriatic  acid  with  difficulty,  while  the  dry 
light  brown  tartar  found  upon  the  teeth  of  bilious  persons,  dis- 
solves more  readily  in  it;  but  the  soft  white  tartar,  found  upon 
tke  teeth  of  individuals  of  mucous  temperaments,  is  scarcely  at 
all  soluble  in  the  acids,  but  is  readily  dissolved  in  the  alkalies*'*' 

All  persons  are  subject  to  salivary  calculus,  but  not  alike  ;  it 
collects  on  the  teeth  of  some  in  larger  quantities  than  on  those 
of  others^  and  its  chemical  and  physical  characterijstics  are  ex- 
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ceedingly  variable*  It  is,  some  times,  almost  wholly  c^ 
of  cttlcareous  ingredients ;  at  other  tiraea,  these  constitute 
about  one-half,  or  little  more  than  one-half  of  its  substance,  the 
remninder  being  made  up  of  animal  matter.  Nor  is  its  color 
more  uniform.  Sometimes  it  is  black,  at  other  times  it  is  of  % 
dark,  pale,  or  yellowish  brown,  and  in  some  instances  it  isncarlj 
white.  It  also  differs  in  den.*«ity.  In  the  mouths  of  some  it  hai 
a  solidity  of  texture  nearly  equal  to  that  of  the  teeth  themselveit, 
in  othcTs,  it  is  so  soft  that  it  can  be  scraped  from  the  teeth  with 
the  thumb  or  finger  nail.  The  black  kind  is  the  hardest,  the 
white  the  softest,  and  its  density  is  increased  or  diminished  as  it 
approaches  the  one  or  the  other  of  these  colors. 

Salivary  calculus  collects  in  very  small  quantities  on  the  te«tli 
of  persons  possessed  of  the  most  perfect  constitutiou,  and,  even 
on  these  it  is  seldom  found,  except  on  the  inner  surfaces  of  ttte 
lower  incisors  next  the  gums.  It  is  then  black,  or  of  a  dark 
brown  :  very  dry,  and  almost  as  hard  as  the  teeth,  to  which  it 
adheres  with  great  tenacity. 

It  fwttij  luippeus  that  any  unpleasaul  effects  are  produced  by 
|]|0  pnsM&ee  of  this  kind  of  tartar  upon  the  teeth.  The  gener&l 
bi^lli  it  Mfer  aSected  by  it,  ainl  the  only  local  injury  that  n- 
etthft  trim  i%  h  slight  turgidtty  of  ihe  edg«  of  the  gums  is  im- 
aMdbto  eofttoei  with  it, 

Tli#  indieaSioiMs  therefore,  of  this  d«seripcioii  of  tartar,  m 
fiirorabl««  both  with  regard  to  the  teeih«  gvma  and  organism 
gtMdrally^  Tlie  teeth  tqion  whkli  it  it  fomnd  are  of  an  excellent 
^nali^  uA  rwnij  afectaJ  Vy  caviea,  TWy  hare  the  character* 
iil»e»  reprctficftttd  as  hlnwigi^  to  the  boot  kind,  and  tt>eth  of  this 
aiw  mir  tmmi.  ayoi^  paaoM  kavii^  good  ioiitte 


many  parlkmlarsK 

aai  «a6t  fr«^ics%  Ij^  ribr  Ihi 

i|iiMliliio  oa  dieKttii 


kiad  oT  Mack  tarter,  £lerag  from  thii  m 

It  m  §mmd  ia  tfe  mamAm  of  tkom  bariag 

h«t  wfcox  fliTSMal  foigfia  havo  boea  mu^ 


U  m  §mmi  m  Ivg^ 
i  of  tiie  afiTaij  doett; 

I  ao  fimfy  to  tho  orpm^ 
il  IB  Terr  Mack ;  has  a 

ed  vilk  a  glairy^  riscidt 
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ie  presence  of  this  kind  of  salivary  calculus  is  attended  with 
[wry  hurtfal  consequences,  not  only  to  the  gums,  alveolar  pro- 
ee88€8  and  teeth,  but  alao  to  the  general  health*  It  causes  the 
gums  to  ioflamCi  swell,  suppurate  and  recede  from  the  teeth, 
the  alveoli  to  waste,  and  the  teeth  to  loosen  and  frequently  to 
drop  out.  The  secretions  of  the  mouth  are  also  vitiated  by  it, 
and  rendered  unfit  to  be  taken  into  the  stomach.  Hence,  as 
long  18  It  18  permitted  to  remain  on  the  teeth,  neither  the  skill 
of  the  physician,  nor  the  best  regulated  regimen,  though  they 
XDSj  afford  partial  and  temporary  relief,  will  fully  restore  to  the 
system  its  healthy  functions. 

Afi  this  kind  of  tartar  is  seldom  if  ever  met  with  except  in  con- 
islitations  naturally  excellent,  the  teeth  on  which  it  is  deposited 
'  mtt  genentUy  sound,  but  they  are  often  caused  by  the  disease 
rhich  is  produced  in  the  gums  and  alveoli,  to  loosen  and  drop  out. 
The  dark  brown  tartar  is  not  so  hard  as  either  of  the  descrip- 
tions of  black.     It  Bometimes  collects  in  tolerably  large  quanti- 
ties on  the  lower  front  teeth,  and  on  the  first  and  second  superior 
molars ;  it  h  also  often  found  on  all  the  teeth,  though  not  in  as 
great  abundance  as  on  these.     It  does  not  adhere  with  as  much 
tsnacity  as  cither  of  the  preceding  kinds,  and  can  be  more  easily 
detached  from  them.     It  exhales  a  more  fetid  odor  than  the  first 
variety,  but  is  less  offensive  than  the  second. 

The  persons  most  subject  to  this  kind  of  tartar,  are  of  mixed 
temperaments — the  sanguineous,  however,  almost  always  predomi- 
nating. They  may  be  denominated  sanguineo-seroua  and  bilious. 
Their  physical  organization,  though  not  the  strongest  and  most 
|>crfect,  may,  nevertheless,  be  considered  very  good.  But,  being 
more  susceptible  to  morbid  impressions,  their  general  health  is 
1880  Qnifonn,  and  more  liable  to  impairment  than  those  possessed 
of  the  moat  perfect  constitutions. 

The  effects  arising  from  accumulations  of  this  description  of 
,  aaliTary  caleulus^  both  local  and  constitutional,  are  less  hurtful 
tltsu  the  variety  last  noticed  ;  but  like  that,  it  causes  the  gums  to 
tmflame^  iwell,  suppurate,  and  to  retire  from  and  expose  the  necks 
of  the  teeth,  the  alveoli  to  waste,  the  teeth  to  loosen  and  some- 
tines  to  drop  out*  It  also  gives  rise  to  a  vitiated  condition  of 
the  flitida  of  the  mouth. 

Salivary  calculus  of  a  light  or  pale  yellowish  brown  color,  is 
1^ 
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of  a  much  softer  consistence  than  the  darker  varietiee,  a&d  is 
schlom  found  upon  the  teeth,  except  of  persons  of  hiljous  tero- 
perament,  or  tho&e  in  whom  this  predominates.  It  has  a  rough 
and,  for  the  most  part,  a  dry  surface ;  it  is  found  in  large  quan- 
tities opposite  the  mouths  of  the  salivary  ducts,  and  sometimei 
every  tooth  in  the  mouth  is  completely  imbedded  in  it.  It  eon- 
tains  less  of  the  earthy  salts  and  more  of  the  animal  matter  than 
any  of  the  foregoing  descriptions,  and  from  the  quantity  of 
vitiated  mucus  in  and  adhering  to  it,  ha«  an  exceedingly  offeii- 
aive  smell.  It  is,  sometimes,  though  not  always,  so  soft  that  i\ 
may  be  erumhled  l:)6tween  the  thumb  and  finger. 

Infljimmution,  turgescence  and  suppuration  of  the  g;iim8|  in- 
flammation of  the  alveola-dental  periosteum,  the  destmetioa  of 
the  sockets  and  loss  of  the  teeth,  and  an  altered  condition  of  the 
fluids  of  the  mouth,  are  among  the  local  effects  produced  by  the 
long  continued  presence  of  large  collections  of  this  rarietj  «f 
tartar.  The  constitutional  effects  arc  not  much  less  pemiciooi* 
Indigestion  and  general  derangement  of  all  the  assimilative  fQ&^ 
tions  are  among  the  most  common.  When  the  deposit  is  aoi 
large,  iufiammmtiiMi  mud  spongioeas  of  amh  parts  of  the  gomi  m 
are  in  imm^diale  omitaei  whli  it,  and  fetid  breath,  are  the  prii- 
cipal  of  Ui«  unpleaaut  efbcts  produced  by  it. 

While  tartar  nrelT  collects  in  Terr  large  qttanutaeB,  ssd 
IInii^Ii  nost  abudaat  on  tlie  outer  surfaeee  of  the  first  ni 
SOOMrf  8i|i0ffior  nolus^  aad  the  imier  sorfaoes  of  the  lower  in- 
mat%  it  is  ttorcrtfceleaa  frequendy  found  on  mil  the  teeth.  I» 
I  are  kaa  abudaat  Aan  tkooe  of  any  of  the 
Kbriit,  asanaal  &t»  a&d  mucus,  em- 
aiiivte  by  &r  tlie  laffer  fmtiom  of  its  mbatanoe.    It  is  fcr;^ 

wkiA  i>  a|iyta>aa<a  it  baaara —iiin  ihlf  it awiMinfie^  AlthooglH 

kwiitabMlilila  mi  rh^ir^l  iniiaiiaaiya  tht  KinH,ttk^ 
a(p  a  cuiMltH  laarM  mAm  m  thcM  Its  dfecis,  boveftf^ 
UKa  tiw  laaA»  arc  iw  —re  inhmriiMi  tham  wbj 
tiattof  lastar.  It  tmtwAm  the  wnuT,  aai  aa—  nyd  * 
aftktacfaa^  TW  taMi  of  the  sMdfc  an  aba  Titiaied  by 
h  »^«^f  ^pM  tW  tMik  afpaisMsar  MMOi  kaUt,  «rtl 
vlia  Wti^  nimd  tnm  faiaiw  af  ika  mmpm 
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those  in  whom  these  tissues  have  been  more  or  less  involved,  that 
this  kind  of  tartar  accumulates. 

There  is  one  other  kind  of  tartar  described  by  dental  writers. 
It  is  of  a  dark  green  color,  and  is  seen  more  frequently  on  the 
anterior  surfaces  of  the  upper,  teeth  occupying  the  front  part  of 
the  mouth,  than  on  any  of  the  others.  It  resembles  more  closely 
a  stain  on  the  enamel  than  salivary  calculus.  Children  and 
young  persons  are  more  subject  to  it  than  adults,  though  it  is 
occasionally  observed  on  the  teeth  of  the  latter.  It  is  exceed- 
ingly acrid,  and  has  the  effect  of  decomposing  the  enamel ;  the 
margins  of  the  gums  around  the  teeth  having  it  on  them  are  in- 
flamed, and  the  sanguineous  capillaries  of  their  whole  substance 
appear  to  be  distended  and  more  than  ordinarily  languid. 

This  kind  of  discoloration  of  the  enamel  is  indicative  of  an 
irritable  condition  of  the  mucous  membranes  and  viscidity  of  the 
fluids  of  the  mouth.  Sour  eructations,  vomitings,  diarrhoea  and 
dysentery  are  not  unfrequent  with  those  whose  teeth  are  thus 
affected. 

For  the  chemical  constituents  of  salivary  calculus,  the  reader 
is  referred  to  a  subsequent  chapter,  where,  also,  the  morbid 
effects  produced  by  its  several  varieties  are  treated  of  more  at 
length. 


CHAPTER    FIFTH. 

PHYSICAL  CHARACTERISTICS  OF  THE  FLUIDS  OF  THi^ 

MOUTH. 

In  treating  upon  the  physical  characteristics  of  the  fluids  of 
the  mouth,  it  will  not  be  necessary  to  dwell  at  much  length  on 
their  effects,  when  in  a  morbid  condition,  on  this  cavity.  Con- 
cerning their  agency  in  the  production  of  caries  of  the  teeth,  we 
shall  add  one  or  two  remarks. 

Saliva,  in  healthy  persons  having  good  constitutions,  has  a 
light  frothy  appearance,  and  but  little  viscidity.  Inflammation 
of  the  gums,  from  whatever  cause  produced,  increases  its  viscid- 
ity, and  causes  it  to  be  less  frothy.  In  a  healthy  state,  it  is  in- 
odorous, floats  upon  and  mixes  readily  with  water,  but  when  in 
a  viscid  or  diseased  condition,  it  sinks  and  mixes  with  it  with 
diflSculty. 

Irritation  in  the  mouth,  from  diseased  gums,  aphthous  ulcers^ 
inflammation  of  the  mucous  membrane,  the  introduction  of  mer- 
cury into  the  system,  or  taking  any  thing  pungent  into  the 
mouth,  increases  the  flow  of  this  fluid,  and  causes  it  to  be  more 
viscid  than  it  is  in  its  natural  and  healthy  state. 

In  treating  on  the  symptomatology  of  saliva,  Prof.  Schill  says, 
"The  sympathetic  affection  of  the  stomach  in  pregnancy  is  some- 
times accompanied  by  salivation,  which,  in  this  case,  mostly  takes 
place  after  conception,  and  sometimes  continues  to  the  time  of 
delivery.  It  is  also  observed  to  occur  in  weakened  digestion,  in 
gastric  catarrhs,  after  the  use  of  emetics,  in  mania,  in  what  are 
called  abdominal  obstructions,  in  hypochondriasis  and  hysteria; 
salivation  occurs  during  the  use  of  mercury  or  antimony. 

"In  confluent  small-pox,  salivation  is  a  favorable  sign.  If  it 
cease  before  the  ninth  day  the  prognosis  is  bad.  In  lingering 
intermittents,  salivation  is  sometimes  critical ;  more  frequently 
in  these  affections  it  precedes  the  termination  in  dropsy. 

^^  Diminution  of  the  salivary  secretion,  and,  in  consequence  of 
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^13,  drToess  of  the  mouth,  is  peculiar  to  the  commencement  of 
kcaie  diseaae^  as  also  to  the  hectic  fevers  occasioned  by  affectinna 
0f  the  abdominal  organs*     If  the  flow  of  the  saliva  stop  Butl- 

tnly,  there  is  reason  to  apprehend  an  affection  of  the  brain. 
** Thick  viscid  salira  occurs  under  the  same  circumstances  as 
f  diminnlion  of  the  salivary  secretion,  especially  in  small-pox, 
plmfti  and  in  hectic  fevers.     It  is  thin  in  ptyalism.     In  gastric 
where  the  liver  participates,  it  becomes  yellow  or  green  : 
the  admixture  of  blood  it  may  ansume  a  reddish  color ;  in 
regoaiit  or  lying-in  women,  it  is  sometimes  milky ;  an  icy  cold 
iva  was  observed  by  the  author  in  face-ache. 
**Fr*ithy  saliva  from  the  mouth  is  observed  in  apoplexy,  epi- 
.  hydrophobia,  and  in  hysterical  paroxysms,''* 
.  Bell,  of  Philadelphia,  in  a  note  to  the  work  from  which 
e  have  just  quoted,  says,  *^  Acid  saliva  is  regarded  by  M.  Donn^, 
indicative  of  gastritis  or  deranged  digestion.     Mr.  Laycoek/' 
fce  observes,  ^*on  the  other  hand,  infers  from  numerous  experi- 
Bieilta  on  hospital  patients,  that  the  saliva  may  be  acid,  alksiline, 
[or  neutral,  when  the  gastric  phenomena  are  the  same.     In  gene^ 
ral,  Mr.  L,  remarked,  that  it  was  alkaline  in  the  morning  and 
ictd  in  the  evening/' 
We  have  had  occasion  to  observe,  that  the  acid  quality  of  the 
lira  was  more  apparent  and  more  common  in  lymphatic,  mu- 
a&d  biliooa  dispositions,  than  in  sanguineous  or  in  sanguineo- 
perflonSi  and  that  weakened  or  impaired  digestion  always 
ad  a  tendency  to  increase  it. 

Pelabarre  says,  "When  this  fluid"  (the  saliva)  "has  re- 
ed in  the  mouth  some  moments,  it  there  obtains  new  proper- 
re,  according  to  each  individual's  constitution  and  the  integi'ity 
f  the  mucous  membrane,  or  some  of  the  parts  which  it  covers. 
In  subjects  who  enjoy  the  best  health,  whose  stomach  and 
lungs  are  unimpaired,  the  saliva  appears  very  scarce,  but  this  is 
it  passes  into  the  stomach  almost  as  soon  as  it  is  fur- 
by  the   glands  that  secrete  it.     It   only  remains  long 
h  in  the  mouth  to  mix  with  a  small  quantity  of  mucus,  and 
absorb  a  certain  portion  of  atmospheric  air,  to  render  it  frothy. 
On  the  other  hand,  the  saliva  of  an  individual  whose  mucous 


I  ^  Patkoiogitnt  Stmtit/logif  ;  tidilloQ  Qf  the  Sel««t  M^dioal  Library,  pp. 
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system  furnishes  a  large  quantity  of  mucus,  is  stringy  and  heavy; 
is  but  slightly  charged  with  oxygen,  contains  a  great  proportion 
of  azote  and  sulphur,  and  stains  silver/''*' 

Increased  redness  and  irritability  of  the  mucous  membrane  of 
the  mouth,  is  an  almost  invariable  accompaniment  of  general 
acidity  of  these  fluids.  Excoriation  and  aphthous  ulcers,  and 
bleeding  of  the  gums,  also,  frequently  result  from  this  condition 
of  the  salivary  and  mucous  secretions  of  this  cavity. 

Anorexia,  languor,  general  depression  of  spirits,  head-ache, 
diarrhoea,  and  rapid  decay  of  the  teeth,  are  very  common  among 
persons  habitually  subject  to  great  viscidity  of  the  buccal  fluids. 
It  is  likewise  among  subjects  of  this  kind,  and  particularly  when 
the  viscidity  is  so  great  as  to  cause  clamminess  of  these  secre- 
tions, that  the  green  discoloration  of  the  enamel  of  the  teeth  is 
most  frequently  met  with. 

*  Vide  Traiti  de  la  Seconde  DetUitian, 
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PHYSICAL  CHAHACTEUISTICS  OF  THE  LIPS. 

TE8  iDdications  of  the  physical  characteristics  of  the  lips  are 
\Of€  general  than  local,  and  the  observations  of  Laforgue  and 
>elabarre  on  this  subject,  leave  little  to  be  added.  We  cannot, 
herefore,  do  much  more  than  repeat  what  they  have  said. 
**^  The  lips,'*  says  Delabarre,  ''present  marked  differences  in 
Jferent  constittitions.  They  are  thick,  red,  rosy  or  pale, 
;eording  to  the  qaalities  of  the  blood  that  circulates  through 
lieir  arteries/' 

Firmness  of  the  lips,  and  a  pale  rose  color  of  the  mucous 
icmbmne  that  covers  them,  are,  according  to  Laforgue,  indica- 
iTa  of  pure  blood,  and,  as  a  consequence,  of  a  good  constitolion. 
LedoMS  of  the  lips,  deeper  than  that  of  the  pale  rose,  is  also 
mentioned  as  one  of  the  signs  of  sanguineo-serous  blood.     Soft, 
mle  lips  are  indicative  of  lymphatico-serous  dispositions.     In 
subjects  the  lips  are  almost  entirely  without  color.     When 
is  a  sufficiency  of  blood  the  lips  are  firm,  though  variable 
color,  according  to  the  predominancy  of  the  red  or  serous 
rta  of  this  fluid. 

Bolb  hardness  and  redness  of  the  lips,  and  all  the  soft  parts 
if  the  mouth,  are  enumerated  among  the  signs  of  plethora* 
of  the  lips,  without  change  of  color  in  their  mucous 
ibrane,  is  spoken  of  by  the  last  author  as  indicative  of  defi* 
Biecicy  of  blood ;  and  softness  and  redness  of  the  mucous  niem- 
rmM  of  the  lips  are  signs  that  the  blood  is  small  in  quantity 
0d  aaDgmneo-seroufi. 

Defleietioy  in  the  red  corpuscles,  and  in  the  nutritive  qualities 

f  the  blood,  U  evidenced  by  the  want  of  color  and  softness 

I  the  lips,  and  general  paleness  of  the  mucous  membrane  of 

the  whole  mouth.     '*The  fluids  contained  in  the  vessels,"  says 

Jisforfcue,  ^^in  forms  of  ansemia,  yield  to  the  slightest  pres- 
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sure,  and  leave  nothing  between  tlio  fingers  but  the  skm  and 
cellular  tissue." 

In  remarking  upon  the  signs  of  the  different  qualities  of  the 
blood,  the  above  mentioned  author  asserts  that  the  constitution 
of  children,  about  six  years  of  age,  cannot  be  distinguished  by 
any  universal  characteristic;  but  that  the  lips,  as  well  as  the 
other  parts  of  the  mouth,  constantly  betoken  "the  quality  of 
blood  and  that  of  the  flesh;"  and,  *•  consequently,  they  proclaim 
health  or  disease,  or  the  approach  of  asthenic  and  adynamic 
disorders,  which  the  blood  either  causes  or  aggravates/' 

Again,  he  observes,  that  the  blood  of  all  children  is  "  super- 
abundantly serous/'  but  that  it  is  redder  in  those  of  the  second 
constitution  than  in  those  of  any  of  the  others;  and  that  this  is 
more  distinctly  indicated  by  the  color  of  the  lips,  ''  This  quality 
of  the  blood,*'  says  he,  ''is  necessary  to  dispose  all  the  parts  to 
elongate  in  their  growth*  When  the  proportions  of  the  consti- 
tuent elements  of  the  blood  are  just,  growth  is  accomplished 
without  disease.  If  the  proportions  are  otherwise  than  they 
should  be  for  the  preservation  of  the  health,  or  if  one  or  more  of 
its  elements  be  altered^  health  no  longer  exists,  growth  is  arrested 
altogether,  or  is  performed  irregularly.  The  nutritive  matter  is 
imperfect — assimilation  is  prevented  or  impaired.  On  the  other 
hand,  its  disintegration  decomposes  the  patient;  if  death  does 
not  sooner  result,  it  will  consume  him  by  the  lesion  of  some  vital 
organ/** 

The  changes  produced  in  the  color  of  the  blood  by  organic 
derangement  are  at  once  indicated  by  the  color  of  the  lips. 

The  accuracy  of  Laforgue*s  observations  on  the  indications 
of  the  physical  characteristics  of  the  lips,  has  been  fully  con- 
firmed by  subsequent  writers.  Delabarre,  in  his  remarks  on  the 
semeiolugy  of  the  mouth,  has  added  nothing  to  them. 

"The  secretion  of  the  lips,**  says  Professor  Schill,  "has  a 
similar  diagnostic  and  prognostic  import  to  that  of  the  tongue 
and  gums.  They  become  dry  in  all  fevers  and  in  spasmodic 
paroxysms*  A  mucous  white  coating  is  a  sign  of  irritation  or 
inflammation  of  the  intestinal  canal;  accordingly,  this  coating 
is  found  in  mucous  obstructions^  in  gastric  and  intermittent 
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*  Vido  Scmmotof/ie  BueeaU  «i  BuccamttncM, 
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fevers,  in  mucous  fever,  and  before  a  gouty  paroxysm.  A  dry 
brown  coating  of  the  lips  is  a  sign  of  coUiquation  in  consequence 
of  typhus  affections;  it  is  accordingly  observed  in  typhus,  in 
putrid  fever,  in  acute  exanthemata,  and  inflammations  which 
have  become  nervous."* 

The  lips,  however,  do  not  present  so  great  a  variety  of  appear- 
ances as  those  of  other  parts  of  the  mouth,  for  the  reason  that 
they  are  not  as  subject  to  local  diseases ;  but  their  general  patho- 
logical indications  are,  perhaps,  quite  as  decided. 

*  Vide  Pathological  Sefneioloffjf,  p.  152. 


CHAPTER    SEVENTH. 
PHYSICAL  CHARACTERISTICS  OF  THE  TONGUE. 

The  appearance  of  the  tongue,  both  in  health  and  disease,  is 
regarded  by  physicians  as  furnishing  more  correct  indications 
of  the  state  of  the  constitution  and  general  health  than  any  of 
the  other  parts  of  the  mouth.  It  is  asserted,  however,  by  others, 
and  by  those,  too,  who  have  the  very  best  opportunities  for  in- 
specting the  various  parts  of  this  cavity,  that  the  lips  and  gums 
furnish  as  marked  and  reliable  indications  as  the  tongue.  That 
the  state  and  quality  of  the  blood  can  be  as  readily  ascertained 
by  an  examination  of  these  parts,  as  by  that  of  the  tongue,  is, 
we  believe,  undeniable ;  but  that  the  pathological  condition  of  the 
body  can  be  inferred  is  a  question  we  leave  for  others  to  decide. 

So  far  as  the  quality  of  the  blood  and  the  temperament  of 
the  subject  are  indicated  by  the  color  of  the  tongue,  the  preced- 
ing remarks  concerning  the  lips  will  be  found  applicable.  The 
one  being  as  much  influenced  by  them  as  the  other.  It  will, 
therefore,  be  unnecessary  to  recapitulate  what  we  have  before 
said  upon  the  subject. 

The  effects  produced  upon  the  mucous  membrane  of  the  tongue 
by  disease  in  any  other  part,  are  said  to  be  analogous  to  those 
produced  on  the  general  integument.  So,  also,  are  the  changes 
of  its  color,  consistence,  humidity  and  temperature  similar  to 
those  of  the  skin.  We  are  likewise  told  that  the  changes  of  its 
coating  agree  with  the  analogous  changes  of  the  perspiration, 
and  that  these  phenomena  are  more  decided  in  acute  than  in 
chronic  affections.* 

But  the  diagnostic  and  prognostic  indications  of  the  tongue 
vary  according  to  the  temperament  and  constitutional  predispo- 
sition of  the  individual.  The  physician  should  acquaint  himself 
with  its  appearances  in  health,  to  be  able  to  determine  correctly 
its  indications  in  disease.     He  should  likewise  inform  himself  of 

*  Vide  Pro/etior  SchilPt  Semeiology. 
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the  changes  produced  in  its  appearance  by  certain  morbid  con- 
ditions of  the  body.  In  some  subjects  it  is  always  slightly 
furred  and  rather  dry,  especially  near  its  root ;  in  others  it  is 
always  clean  and  humid;  in  some,  again,  it  is  always  red,  and  in 
others  pale. 

Professor  Schill  divides  the  signs  of  the  tongue  into  objective 
and  subjective.  "  To  the  objective  belong  the  changes  of  size, 
form,  consistence,  color,  temperature,  secretion,  and  of  power 
and  direction  of  motion ;  and  to  the  subjective  belong  the  anoma- 
lous sensations  of  taste." 

In  enumerating  the  pathognomonic  signs  of  the  tongue,  this 
author  says  that  hypertrophy,  inflammation  or  congestion,  may 
occasion  its  enlargement ;  and  that  inflammatory  swelling  of  it, 
when  arising  from  acute  diseases,  such  as  ^^  angina,  pulmonary 
inflammation,  measles,  plague,  or  variola,  yields  an  unfavorable 
prognosis.     Even  non-inflammatory  swelling  of  the  tongue  is  a 
dangerous  phenomenon  in  acute  diseases,  especially  cerebral, 
which  are  combined  with  coma.     If  it  be  the  consequence  of 
mercury,  of  the  abuse  of  spirtuous  drinks,  of  gastric  inflamma- 
tion, of  chlorosis,  of  syphilis,  or  if  it  occur  in  hysteria  or  epilepsy, 
the  prognosis  is  not  dangerous;  but  the  disease  is  always  the 
more  tedious  where  the  tongue  swells  than  where  it  does  not. 
It  is  enlarged,  also,  by  degenerescence  and  cancer.'* 

^'Diminution  of  the  size  of  the  tongue  takes  place  where 
there  is  considerable  emaciation.  In  this  case  it  continues  soft 
md  movable.  If,  in  acute  states,  the  tongue  becomes  small,  and 
ift,  at  the  same  time,  hard,  retracted  and  pointed,  the  irritation 
is  yeiy  great,  and  the  prognosis  bad.  This  sign  occurs  more 
specially  in  typhus,  in  the  oriental  cholera,  in  inflammation  of 
the  lungs,  and  in  acute  cerebral  afiections.  In  hysteria  and 
epilepsy  this  phenomenon  has  no  unfavorable  import.'' 

Internal  maladies,  he  says,  seldom  cause  the  form  of  the 
^gue  to  change;  but  that  the  simplest  change  arising  from 
^mc  irritations  of  the  stomach,  chronic  dyspepsia,  and  acute 
euQthemata,  is  enlargement  of  its  papillae.  In  cases  of  pro- 
^ted  dyspepsia,  the  edges  of  the  tongue  sometimes  crack,  and 
^  paralysis  and  epilepsy,  it  becomes  elongated. 

In  acute  diseases,  a  soft  tongue  is  a  favorable  indication ;  and 
"^ceidity  of  it  is  symptomatic  of  debility. 
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Humidity  of  the  tongue,  he  tells  us,  is  a  favorable  sign,  and 
that  dryness  of  it  occurs  in  acute  or  Wolent  inflammations  and 
irritations,  and  more  particularly  when  seated  in  the  inte^^tind 
canal  and  respiratory  organs.  '*  This  also  happens  in  diarrhoea, 
typhus,  pneumonia,  gangrene  of  the  lung,  pleuritis,  peritonitis^ 
enteritis,  catarrhus  gastricus,  gastritis,  inflammation  of  joints, 
etc.  Among  the  higher  degrees  of  dryness,  he  enumerates  the 
rough,  the  fissured  and  burnt  tongue,  as  furnishing  still  more 
unfavorable  indications;  informing  us,  at  the  same  time,  that  if 
these  be  not  accompanied  by  thirst,  they  prognosticate  a  fatnl 
termination.  The  abatement  and  crisis  of  the  disease  is  indi- 
cated by  the  tongue  becoming  moist/* 

Dr.  Bcllj  of  Phihidelphia,  in  a  note  to  Professor  Schill's 
observations  on  the  tongue,  says,  "  A  rough  and  dry,  and  even 
furred  tongue,  is  seen  in  some  dyspeptic  persons,  who  sleep  with 
the  mouth  open;  and  although  it  indicates  an  irritation  of  the 
digestive  organs,  it  is  not  a  bad  augury/'  Bilious  persons, 
not  unfrequently,  though  not  troubled  with  any  manifest  symp- 
toms of  gastric  or  intestinal  derangement,  or  any  other  apparent 
functional  disturbance,  have  a  furred  tongue  in  the  morning* 

Paleness  of  the  tongue,  says  Professor  Schill,  is  a  sign  of  a 
serous  condition  of  the  blood,  of  chlorosis,  of  great  loss  of  blood, 
of  chronic  disorders,  of  sinking  of  the  strength  in  acute  mala^ 
dies,  assuming  a  "nervous  form,  as  typhus  and  scarlatina 
maligna.  It  is  also  found,"  say-s  he,  "in  enteritis  and  dysen- 
tery, when  but  little  fever  is  present."  He  infers  from  this, 
that  paleness  of  the  tongue  is  caused  by  the  **  drawing  of  the 
fluids  downward;"  but  it  is  often  observed  in  persons  who  enjoy 
tolerably  good  health.  Lymphatic  dispositions,  as  has  been 
before  remarked,  are  peculiarly  subject  to  it. 

Again,  be  observes,  that  a  very  red  tongue  is  indicative  of 
"  violent  inflammation,  mostly  of  the  intestinal  canals  but  also  of 
the  lungs  and  phiirynx ;  also  of  acute  exanthemata.''  He  regards 
the  prognosis  as  had,  when  a  furred  tongue  "  in  acute  diseases 
of  the  intestinal  canal  becomes  clean  and  very  red,"  if  the  change 
is  not  accompanied  with  the  return  of  the  patient's  strength, 
"But,"  he  continues,  '*  if  the  debility  is  not  considerable,  and 
the  tongue  becomes  clean  and  very  red,  whilst  other  febrile 
symptoms  continue,  a  new  inflammation  may  be  expected*"     But 


in  affections  like  these,  the  redness  of  the  tongue  is  always 
lore  considerable  in  sanguineous,  than  in  lymphatic  orlymphatico- 
^roufl  subjects,  so  that  in  forming  a  prognosis  from  this  sign, 
le  temperanient  of  the  individual  should  never  be  overlooked. 
Pl^>oeeding  with  the  description  of  the  signs  of  this  organ,  he 
Kjn^  "  The  tongue  becomes  a  blackish-red  and  bluish-red  in  all 
erioos  di^turhanoeA  of  the  circulation  and  re.spiration,  as  abo  in 
evere  diseases  of  the  lunga  and  heart,  aa  catarrhs,  suffocations, 
lidhma,  extensive  inflammations  of  the  lungs,  carditis,  Asiatic 
iholera,  plague,  confluent  small-pox,  and  putrid  fevers.  It 
K^comes  black  and  livid  in  cases  of  vitiation  of  the  blood,  more 
lepecially  in  scurvy,  at  the  setting  in  of  gangrene,  and  in 
khthisis,  when  death  is  near  at  hand." 

t  Among  the  diseases  mentioned  as  giving  rise  to  an  increase  of 
be  temperature  of  the  tongue,  are  glossitis,  violent  internal  in- 
imation  and  typhus  fever ;  and  coldness  of  this  organ  is 
rveil  to  take  place  in  Asiatic  cholera,  and  at  the  approach  of 

The  ugns  from  the  secretion  of  the  tongue  are  thus  enumerated : 
clean  and  moist  tongue  are  favorable  indications,  hut  a  clean, 
Jry  and  red  tongue,  as  seen  in  slow  nervous  fevers,  acute  ex- 
anthemata and  plague,  are  bad  auguries.     A  furred  or  coated 
longne  is  said  to  occur  chiefly  in  intestinal  disorders,  diseases  of 
U^ungs,  skin,  and  in  rheumatic  affections.     Tlie  coating  is  said 
^|bry  in  **  color,  thickness,  adherencCj  and  extent,**  and  differ- 
loi  kinds  of  secretion  from  the  mucous  membrane  of  this  organ 
pre  mentioned  as  occurring  in  different  diseases,  and  it  should 
pave  been  added  in  the  same  disease  in  different  temperaments. 
After  describing  the  various  kinds  of  coating  on  the  tongue, 
together  with  their  respective  indications,  which  it  is  not  neces- 
pary  here  to  enumerate,  the  occurrence  of  fjilse  membranes  and 
jpustules,  resulting  from  peculiar  forms  of  mucous  secretion,  are 
next  mentioned.     The  former  show  themselves  either  aa  small 
white  points,  or  large  patches,  and  sometimes  they  are  said  to 
t?nvelup  the  whole  tongue.     The  color  is  "  sometimes  white,  some- 
limea  yellow  and  sometimes  red,"  and  the  greater  the  surface 
covered  by  them,  the  more  unfavorable  is  the  prognosis  regarded. 
**  Poatulej*  on  the  tongue/*  says  our  author,  "are  sometimes 
thic,  but  in  most  cases  symptomatic.     They  are  either 
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distinct  or  conflnent ;  the  confluent  are  the  worst.     Those  whieli 
are  hardish  and  dry,  and  also  those  which  are  blae,  and  those  of 
a  blackish  appearance,  which  sometimes  occur  in  acute  diseases, 
are  of  an  unfavorable  import."     On  the  other  hand,  those  which 
have  a  whitish,  soft,  moist,  and  semi-transparent  appearance,  are 
less  unfavorable,  and  when  the  aphthae,  or  eruption,  are  repeated, 
it  portends  a  longer  continuance  of  the  malady.     The  pustules 
or  aphthae  are  mentioned  as  being  frequent  accompaniments  to 
the  following  diseases:    namely,  gastritis,  catarrhs,  enteritis, 
metritis,  dysentery,  cholera    infantum,  peritonitis,  intermittent 
and  typhus  fevers,  pleuritis,  pneumonia,  and  the  third  stage  of 
pulmonary  consumption.     Their  prognosis  is  said  to  be  favorable, 
when  '^  they  appear  with  critical  discharges  after  the  seventh 
day,"  and  unfavorable,  when  they  occur  as  a  consequence  of  a 
general  sinking  of  the  physical  powers  of  the  body.* 

But  it  is  unnecessary  to  enumerate  all  of  the  pathognomic 
indications  of  the  various  morbid  phenomena  described  by  semei- 
ologists ;  we  have  noticed  more  of  them  than  was  our  intention 
to  have  done.  We  shall,  therefore,  conclude  the  present  inquiry, 
by  simply  observing,  that  the  indications  furnished  by  the 
physical  characteristics,  not  only  of  the  tongue,  but  by  those, 
also,  of  the  teeth,  the  gums,  salivary  calculus,  the  lips  and  fluids 
of  the  mouth,  are,  as  we  have  endeavored  to  show,  essential  to 
the  successful  exercise  of  the  duties  both  of  the  dental  and  medi- 
cal practitioner. 

*  Vide  Pro/€9»or  Schiiri  Semeiology, 
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DISEASES  OF  THE  TEETH^ 

HE  doctrine,  as  promulgated  by  Fox,  and,  subsequently,  ad- 
rocated  by  Bell,  and  other  European  writers,  that  the  diseases 
of  the  t^eth  are  the  same  as  those  which  attack  other  os- 
66000  structures  of  the  body,  is  now  almost  universally  con- 
eodftd  to  b€  meorrect.  With  the  exception  of  exostosis  and 
Mcrosta,  the  pathological  conditions  of  these  organs  do  not  bear 
ihe  slightest  analogy  to  those  of  other  bones.  They  are  not 
produced  by  the  same  causes^  nor  can  they  be  cured  by  the  same 
rein<;dii^8, 

Ib  the  treatment  of  diseases  of  the  teeth  we  rely  mainly  upon 
ait;  in  diseases  of  other  osseous  tissues  the  resources  principally 
to  be  relied  on  are  found  in  the  recuperative  powers  of  the 
eoomomy.  This  difference  is  clearly  seen  between  caries  in  the 
teeth  and  in  the  bones.  Nature  alone  can  repair  the  ravages  of 
the  one,  art  alone  of  the  other.  Exostosis,  which  is  a  disease 
common  to  bone  and  teeth,  is  found  only  in  the  cementum,  which 
is  the  connecting  link  between  dentine  and  osseous  tissue;  whilst 
diaeaeea  of  the  dentine  and  enamel  form  a  distinct  class,  requir- 
ing treatment  altogether  petmliar  to  themselves* 

The  teeth  are  more  liable  to  be  attacked  by  caries  than  by 
any  other  disease^  and  this,  therefore,  will  first  claim  our  atten- 
tioti. 


U 


CHAPT  ER    FIRST. 
CARIES  OF  THE  TEETH. 

Cabibs  of  a  tooth  is  the  chemical  decompositioii  of  the  e&rthj 
saltd  of  the  affected  part,  sometimes,  but  not  always,  accoinp»- 
Tiied  by  disorganization  of  the  animal  frame  work  of  this  portion 
of  the  organ.  There  is  oo  affection  to  which  these  organs  are 
liable  more  frequent  in  its  occnrrence,  or  fatal  in  its  tendency, 
than  this.  It  is  often  so  insidious  in  its  attacks,  and  rapid  ia 
its  progress  that  every  tooth  in  the  mouth  is  involved  in  irre- 
parable ruin^  before  even  its  existence  is  suspected. 

Its  presence  is  usually  first  indicated  by  an  opaque  or  dark 
spot  on  the  enamel ;  and,  if  this  be  removeil,  the  subjacent  dcih 
tine  will  exhibit  a  black,  dark-brown  or  whitiali  appearance.  It 
lanally  eoomieiioee  on  the  owtter  smrfiMse  of  the  dentine  of  tke 
cerowB,  benemth  tlie  enamel^  at  eooe  pomi  where  it  is  imperfect 
or  has  been  fractured  or  olherwtee  injored ;  from  thence  it  pro- 
OM(k  toward  the  oiAtre  of  the  tooth,  inereaong  in  mrcmnft^ 
OMO,  until  it  rwdMa  dM  pirip-eaTity. 

If  the  dbeased  part  is  of  «  soft  and  homid  character,  tke 
iiaaili  after  a  ^no.  wemMj  btmb  m,  diaelottiig  the  fivag«ft 
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bh  washed  away  by  the  saliva  of  the  mouth ;  while  in  the 
lal  part  of  the  tooth,  it,  in  most  instances,  remains,  and 
i€i  removed  in  distinct  laminae,  after  the  earthy  salts  have 
ilecomposed. 

very  hard  teeth^  the  decayed  part  is  of  a  firmer  consistence, 
f  a  darker  color,  than  in  soft  teeth.  Sometimes  it  is  black ; 
«r  times  of  a  dark  or  light  brown ;  and  at  other  times  agnin, 
learly  white.  As  a  general  rule,  the  softer  the  tooth,  the 
Vf  softer  and  more  hamid  the  caries.  The  color  of  the 
'ed  part,  however,  may  be,  and  doubtless  is,  in  some  cases, 
need  by  other  circumstances;    perhaps  by  some  peculiar 

Kion  of  the  agents  concerned  in  the  production  of  the 
isease,  then^  not  being  the  result  of  any  vital  action^ 
Kibility  of  the  term  caries  may  be  questioned;  but,  as 
n  very  generally  sanctioned,  and  as  we  know  of  no 
,e,  we  shall  continue  its  use.  Mr.  Bell  has  substituted 
gangrene,  under  the  belief  that  it  conveys  a  more  cor- 
of  the  true  nature  of  the  affection.  The  applicability 
;^rm,  almost  synonymous  with  this,  is  also  suggested  by  Mr. 
«r:  in  speaking  of  the  affection,  he  says,  that  it  "appears 
Mrra  the  name  of  mortification."  Mr.  Fox  speaks  of  the 
^m  the  teeth,  as  a  disorder  which  terminates  in  mortifica- 
^Bt  he  designates  it  by  the  name  of  caries.  We  prefer 
Ire,  inasmuch  as  that  of  gangrene  or  mortification  may  be 
e(i4ft4Utathef  cauditifta  Qf4be  teeth — ^aacroaia,  with  as  much 
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afiections  of  the  same  name  in  other  bones,  in  consequence  of 
the  great  difference  in  their  strnctTire,  function  and  mode  (*f 
connection  with  the  adjacent  tissues. 

Commencing  externally  beneath  the  enamel,  the  disease  pro- 
ceeds, as  before  stated,  towards  the  centre  of  the  tooth,  destroybg 
layer  after  layer,  until  it  reaches  the  lining  membrane,  leaving 
each  outer  stratum  softer,  and  of  a  darker  color  than  the  sub- 
jacent one. 

The  terms,  deep  seated^  superficial^  exttryial  and  inttmoL 
simple  and  compUeated^  have  been  applied  to  the  disease.  These 
distinctions  are  unnecessary,  since  they  only  designate  different 
stages  of  the  same  affection.  By  complicated  decay,  is  meani 
caries  which  has  penetrated  to  the  pulp-cavity  of  the  toolht 
accompanied  by  inflammation  and  suppuration  of  the  Unbig 
membrane,  and  the  death  of  the  organ.  The  lining  membmne, 
however,  is  not  always  inflamed  by  exposure,  nor  is  inflammation 
invariably  followed  by  suppuration. 

Equally  unnecessary  is  the  classification  adopted  by  M.  Duvftl, 
to  designate  differences  of  color  and  consistence  in  the  decajed 
part*  He  enumerates  seven  varieties  or  species,  as  follows: 
calcareoui^  pesling,  perforating^  blacky  derupttve,  stationary^ 
and  wasting. 

The  firsts  he  employs  to  denote  an  affection  of  the  teeth  cha- 
racterized by  the  appearance  of  a  white  opaque   spot  on  the? 
enamel,  whereby  it  is  rendered  brittle,  and  which  often  causes 
it  to  break.     The  second^  if  not  identical  with,  is  at  least  ana— 
logouB  to,  the  first,  except  in  the  different  color  of  the  enameU 
The  third  is  caused  by  a  defect  in  almost  every  part  of  the* 
enamel  covering  the  crowns  of  the  teeth;  it  attacks  the  molars 
and  sometimes  the  bicuspids,  at  a  number  of  points  simulta 
neously,  causing  speedy  destruction.     The  fourth,  he  described 
as  not  occurring  until  from  the  fifteenth  to  the  thirtieth  year, 
and  as  being  principally  confined  to  persons  of  consumptive  habit, 
and  those  dispoaed  to  rachitis.     The  color  of  the  decayed  part  of 
a  tooth  in  individuals  having  such  morbid  proclivity,  ia  sometime! 
bkck,  but  more  frequently  white.     Black  caries,  as  it  is  called, 
is  oftener  met  with  in  the  teeth  of  persona  of  good  constitutioD, 
and  in  hard  rather  than  soft  teeth. 

The  fifth  speeieij  or  deruptive,  he  represents  as  that  which, 
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in  peraons  of  consumptive  habit,  attacks  the  front  teeth  near 
their  necks  extending  downward  toward  their  roots,  and 
forming  a  brownish  semicircular  groove.  The  mxth  is  that 
description,  which^  after  having  penetrated  a  certain  distance 
into  the  .substance  of  the  tooth,  hecoroes  stationary.  The  seventh, 
and  last  fpecies,  is  characterized  by  the  gradual  wasting  of  the 
griocltng  surfaces  of  the  molars^  dipping  down  in  some  places  to 
m  eotiaiderable  depths  and  leaving  a  smooth  polished  surface  of  a 
browQ  or  yellowish  color. 

Floally,  the  roots  of  the  teeth  frequently  remain  firm  in  their 
aoeketa  for  years  after  the  crowns  and  necks  have  been  destroyed, 
showing  that  they  are  less  liable  to  decay  than  the  crowns ;  but 
oaiuret  after  the  destruction  of  the  last,  as  if  conscious  that  the 
former  are  of  no  further  use,  exerts  herself  to  expel  them  from 
die  ^stem,  which  is  effected  by  the  gradual  wasting  and  filling 
Qp  of  their  sockets.  After  this  operation  of  the  economy  has 
been  accomplished,  they  are  frequently  retained  in  the  mouth 
for  months,  and  even  for  years,  by  their  periosteal  connection 
with  the  gums.  This  effort  of  nature  is  confined  more  to  the 
back  than  to  the  front  teeth;  it  often  happens  that  the  last 
remain^  after  the  destruction  of  their  crowns,  for  many  years, 
and  |ometime8  without  much  apparent  injm-y  to  the  parts  within 
which  they  are  contained. 


DIFFERENCES   IN   THE   LIABILITY  OF  DIFFERENT  TEETH  TO 

DECAY. 


Haring  explained  at  some  length,  in  a  preceding  part  of  this 

wmrk^  the  manner  in  which  the  physical  condition  of  the  teeth  is 

in!!  '   U  will  not  now  be  necessary  to  dwell  upon  this  portion 

of  LL-     jjcct.     It  will  only  be  requisite  to  state,  therefore,  that 

teeth  which  are  well  formed,  well  arranged,  and  of  a  firm  texture, 

seldom  decay,  and  when  they  are  attacked,  the  progi-ess  of  the 

idiieaae  is  not  rapid;  whereas,  those  that  are  imperfect  in  their 

ffofvimliout  ftod  of  a  soft  texture,  are  more  8usceptible  to  the 

action  of  the  causes  which  produce  it ;  and  when  assailed,  if  the 

rogr^M  of  the  affection  is  not  arrested  by  art,  they  usually  fall 

^  tpaecly  victims  to  its  ravages*    Jost  in  proportion  as  the  dentinal 

stniciure  of  the  teeth  is  hard  or  soft,  the  shape  of  the  organs 
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perfect  or  imperfect,  their  arrangement  regular  or  irregular,  is 
their  liability  to  caries  diminished  or  increased. 

The  density,  shape  and  arrangement  of  the  teeth  are  in- 
floenced  by  the  state  of  the  general  health,  and  that  of  the 
mouth,  at  the  time  of  their  dentinification.  If,  at  this  period, 
all  the  functions  of  the  body  are  healthily  performed,  these 
organs  will  be  compact  in  their  structure,  perfect  in  their  shape, 
and  usually  regular  in  their  arrangement.  That  the  teeth  shoald 
be  thus  influenced  will  not  appear  strange,  when  we  condider^  m 
Richerand  remarks,  "  that  there  exists  amongst  M  the  part*  c»f 
the  living  body  intimate  relations,  all  of  which  correspDod  to 
each  other,  and  carry  on  a  reciprocal  intercourse  of  sensatioiii 
and  affections.  Hence,  if  there  is  a  morbid  action  in  one  part, 
other  parts  sympathiKc  with  it,  rallying,  as  if  sensible  of  the 
mutual  dependence  existing  between  them,  all  their  energies  to 
rescue  their  neighbor  from  the  power  of  disease/* 

Increased  action  in  one  portion  of  the  system,  is  generftlly 
followed  by  diminished  action  in  some  other  part;  thtt»  fw 
example,  gastritis  may  be  produced  by  constipation  of  the 
bowels:  puerperal  fever,  by  diminished  action  in  the  heart  with 
an  increased  action  in  the  uterus :  etc.  Hence,  we  may  ooih 
elude,  that  if  the  body,  at  an  early  age,  be  morbidly  ertited, 
its  functions  will  be  languidly  performed — the  process  of  a&mi- 
lation  checked — the  regular  and  healthy  supply  of  earthy  matter 
in  the  bones  interrupted — and,  consequently,  that  the  teeth 
which  are  then  formed  will  be  defective.  Other  parts  of  the 
body,  in  which  constant  changes  are  going  on,  if  thus  affected  M 
these  early  periods,  may  afterwards  recover  their  healthful 
Tigor;  but  if  the  teeth  are  badly  formed,  they  must  ever,  because 
of  their  low  degree  of  vascularity,  continue  so;  hence  they  will 
be  more  liable  to  decay  than  when  dentinified  under  other  ami 
more  favorable  circumstances. 

Capilljiry  blood-vessels  form  a  large  part  of  every  organ,  die 
characteristic  tissue  of  each  being  strictly  eztra-va^cular  jlile* 
rally,  outside  of  the  vessels).  Where  the  blood-vessels  are  most 
abun<lant,  as  in  the  nervous  and  muscular  structures,  growth 
and  change  take  place  rapidly  and  constantly;  since  almost  everj 
particle  of  the  extra-vascular  or  interstitial  tissue  is  in  contact' 
with  the  circulating  fluid,  the  function  of  which  is  to  supply  nk^ 
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terial  for  growth  and  carry  off  waste  matter.  Hence  such  or- 
hafe  great  recuperative  power,  and  are  modified  by  the 
p^ing  conditions  of  the  hody*  But  the  dentine  and  enamel  of 
[  the  teeth  are  Tascular  only  daring  the  period  of  development. 
These  itructnres,  once  formed,  pass  beyond  the  reach  of  the  ca- 
pillaries^ except  the  layer  of  dentine  in  contact  with  the  dental 
pulp.  Hence,  the  dental  pulp  may  deposit  new  bone  as  a  bar- 
rier against  carles;  but  the  carious  dentine  itself  is  incapable  of 
gelf-restoration. 

"That  the  teeth  acquire  this  disposition/'  says  Mr.  Fox,  **  to 
decay,  from  some  want  of  healthy  action  during  their  formation, 
L  Mems  to  be  proved  by  the  common  observation,  that  they  become 
decayed  in  pairs ;  that  is,  those  which  are  formed  at  the  ^ame 
time,  being  in  a  similar  state  of  imperfection,  have  not  the  power 
to  resist  the  causes  of  the  disease,  and  therefore,  at  nearly  about 
same  period  of  time  exhibit  signs  of  decay;  while  those 
icb  have  been  formt^d  at  another  time,  when  a  more  healthy 
action  haa  existed,  have  remained  perfectly  sound  to  the  end  of 
life/* 

Most  writers  are  of  opinion,  that  the  power  of  the  teeth  to 
reeiBt  the  various  causes  of  decay  is  sometimes  weakened  by  a 
change  brought  about  in  their  physical  condition  through  the 
agency  of  certain  remote  causes,  such  as,  the  profuse  administra- 
tion of  mercury,  the  existence  of  fevers,  und  all  severe  constitu- 
tiotial  disorders. 

Mr.  Fox  says :  "  That  he  has  had  occasion  to  observe,  that 
great  changes  take  place  in  the  economy  of  the  teeth  in  conse- 
quenoe  of  continued  fever;  and  that  the  decay  of  the  teeth  is 
often  the  consequence  of  certain  states  of  the  constitution/' 

Mr,  Bell  remarks;  *' That  amongst  the  remote  causes,  (of  de- 
cay,) are  those  which  produce  a  deleterious  change  in  the  eonsti- 
itttion  of  the  teeth,  subsequent  to  their  formation ;  one  of  the 
mc^t  extensive,  in  its  effects,  is  the  use  of  mercury.  To  the 
profuse  administration  of  this  remedy  in  tropical  diseases  we 
may,  we  think,  in  a  great  measure,  attribute  the  injury  which  a 
resideoco  in  hot  climates  so  frequently  inflicts  on  the  teeth/' 
Severe  constitutional  disorders,  and  the  administration  of  cer- 
I  kinds  of  medicine,  do  not,  as  Messrs.  Fox  and  Bell  suppose, 
act  directly  on  the  teeth,  by  altering  their  physical  condition 
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and  thus  rendering;  them  more  susceptible  to  the  action  of  corro- 
sive agents;  but  they  are  indirectly  aflfected  in  proportion  as  th« 
secretions  of  the  mouth  are  vitiated  and  their  corrosive  proper- 
ties increased. 

The  following  considerations  establish,  to  our  mind,  the  tmth 
of  what  we  have  just  stated.  Artificial  teeth  of  bone  or  ivory, 
which  can  undergo  no  such  changes  as  those  mentioned  by  Mr. 
Bell,  decay  more  rapidly  after  the  profuse  administration  of  any 
medicine,  or  during  the  existence  of  any  disease  that  tends  to 
vitiate  the  secretions  of  the  mouth,  than  at  other  times*  Fur- 
thermore, teeth  of  so  dense  a  texture,  as  to  be  capable  of  resist* 
ing  the  action  of  the  acidulated  buccal  fluids  are  not  affected  by 
constitutional  disease;  yet  they  are  just  as  liable  as  those  of  a 
spongy  texture^  to  any  structural  disease  communicated  from  the 
general  system. 

The  following  is  the  result  of  our  own  observations:  The  gums 
and  alveolar  processes  are  sometimes  destroyed  by  the  use  of 
mercury,  so  that  all  the  teeth  loosen  and  di*op  out,  without  being 
affected  by  caries.  The  teetli  of  ficrsons,  in  whom  a  mercurial 
diathesis  has  been  for  a  long  time  kept  up,  or  who  have  been  for 
years  suffering  from  dyspepsia,  phthisis,  fevers^  or  other  severe 
constitutional  disorders,  often  continue  perfectly  sound ;  while 
other  teeth,  under  similar  eireumstances,  frequently  decay.  Now, 
all  this  goes  to  prove,  nut  that  changes  are  effected  in  the  struc- 
tural condition  of  the  teeth,  whereby  their  predisposition  to  decay 
is  increased ;  hut  that  there  are  differences  in  the  capabilities  of 
different  teeth  to  resist  the  action  of  the  secretions  of  the  mouth, 
made  acrid  by  the  affections  just  enumerated. 

The  author  is  well  aware  that  he  differs  from  some  writers  on 
this  point,  as  well  as  from  received  popular  opinion.  The  views 
which  he  has  here  presented,  are  not  the  result  of  mere  closet 
reflections,  but  of  long  and  attentive  observation.  He  has  noted 
the  effects  of  mercury,  and  of  other  medicines,  as  well  as  of 
constitutional  diseases  of  the  severest  and  most  protracted 
kinds,  and  he  has  always  observed,  that — occurring  «/iter  the 
development  of  the  teeth — it  was  only  as  they  impaired  the 
healthy  qualities  of  the  fluids  of  the  mouth,  that  they  affected 
these  organs.  In  fact,  their  density,  their  exposed  situation, 
their  functions,  all  would  seem  to  indicate,  that  such  changes  as 
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kc  place  in  other  parte  of  the  body,  are  not  only  unnecessary, 
many  of  them  are  impossible,  and  designedly  so,  that  they 
Biay  more  fully  answer  their  purpose. 

Dr.  Good  sayB:  ''That  caries  of  the  teeth  does  not  appear  to 

>e  a  disease  of  any  particular  age  or  temperament,  or  state  of 

ealtb/'     It  is  true  it  is  not  a  disease  of  any  particular  state  of 

ealth,  farther  than  that  certain  constitutional  affections  exert  a 

►teriou^  influence  upon  the  secretions  of  the  mouth,  and  thus 

e  indirect  causes  of  decay  of  these  organs.     That  it  is  not 

disease  of  any  particular  age,  seems  to  contradict  common  ex- 

rience,  for  it  comparatively  seldom  happens  that  caries  appears 

the  age  of  forty.     The  reason  of  which  is  obvious.     Teeth 

looee  texture^  or  otherwise  imperfect,  cannot  resist  the  ac- 

lOO  of  the  causes  of  decay,  to  which  all  teeth  are,  up  to  this 

'riod  of  life,  more  or  le«B  exposed  ;  while  those  which  from 

ieir  greater  density  remain  unaffected  thus  long,  are  generally 

enabled,  by  the  increased  solidity  they  gradually  acquire^  to  re- 

liat  them  through  life.     Teeth  sometimes,  though  rarely,  decay 

It  fifty^  or  even  at  a  later  period  :  hut  caries  of  the  teeth,  gene>- 

rally,  may  be  said  to  be  confined  to  youth  and  middle  age. 

V  The  formation^  arrangement  and  physical  condition  of  the 

Mth  are  aometimea  influenced  by  hereditary  diathesis,  affecting 

he  parts  concerned  in  their  production,  or  the  general  system. 

t  a  morbid  condition  of  the  system,  on  the  part  of  either 

ent,  often  predisposes  their  progeny  to  like  affections,  is  an 

lorn  fully  recognized  in  pathology,  and  a  fact  of  which  we 

?e  many  fearful  proofs. 

Mr*  Bell,  in  treating  of  what  he  calls  the  hereditary  predis- 
ion  of  the  teeth  to  decay,  remarks:  **That  it  often  happens 
this  tendency  exists  in  either  the  whole  or  a  great  part  of  a 
mily  of  children,  where  one  of  the  parents  had  been  similarly 
iffected;  and  this  is  true  to  so  great  an  extent,  that  we  have 
Kliiimonly  seen  the  same  tooth*  and  even  the  same  part  of  a 
Mlh,  affected  in  several  individuals  of  the  family,  and  at  about 
it  same  age.  In  other  instances,  where  there  are  many  chil- 
mniongst  whom  there  exists  a  distinct  diviaion  into  two  por- 
ioQfl,  some  resembling  the  father,  and  some  the  mother,  in  fea- 
nr^  and  constitution,  we  observe  corresponding  differences  in 
lie  leeth,  both  ais  it  regards  their  form  and  texture,  and  their 
lo  decay/' 
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Thiit  there  is  an  hereditary  tendency  in  the  teeth  to  decaj^ 
oannotj  we  think,  be  denied.  But  we  believe  it  to  be  the  re«u!l 
of  the  transmission  of  a  Bimilarity  of  action  in  the  parts  con- 
cerned in  the  production  of  these  organs ;  8o  that  the  teeth  of 
the  child  are,  in  form  and  structure,  like  those  of  the  parent 
whom  It  most  resembles,  and  from  whom  it  has  inherited  the  dia- 
thesis.  The  teeth  <Iif  the  child,  if  shaped  like  those  of  the  parent^ 
possessing  a  like  degree  of  density,  and  similarly  arranged,  are 
equally  liable  to  disease;  when  exposed  to  the  action  of  the 
same  causes  they  are  afieeted  in  like  manner,  and,  usually,  &t 
about  the  same  period  of  life.  Such  being  the  fact,  is  it  un- 
reasonable to  conclude,  that  judicious  early  attention  may  so  in- 
fluence the  formation  and  arrangement  of  the  teeth,  that  tht*ir 
liability  to  disease  may  be  dirainiahed?  Whilst  denying  the  di- 
rect action  of  medicine  and  sickness  upon  the  dental  tissoe*, 
except  through  the  agency  of  the  buccal  secretions,  we  admit 
their  powerful  influence ;  first,  through  hereditary  transmission  of 
an  impaired  constitution ;  secondly,  by  their  action  upon  thepro- 
eess  of  development^  if  given  while  the  teeth  are  being  formed. 
It  is,  then,  to  the  differences  in  the  physical  condition  and  maa- 
ner  of  arrangement  of  these  organs, — whether  in  different  iadi- 
viduak  or  in  the  same  mouth, — that  the  differences  in  their  lii- 
bility  to  decay  is  attributable. 
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Caries  of  the  teeth  has  been  attributed  to  a  great  variety  af 
causes*  To  notice,  in  detail,  the  various  opinions  advanced  by 
American,  English,  French  and  German  writers  upon  this  sub- 
ject, would  be  inconsistent  with  the  plan  of  an  elementary  trei- 
tise  like  this,  and  unprofitable  to  the  reader ;  we  shall,  therefoft* 
give  simply  a  brief  exposition  of  the  views  of  a  few  of  the  most 
prominent  writers.  If,  in  doing  this,  we  shall  have  occasion  ^ 
differ  from  any,  we  trust  we  shall  be  able  to  give  satisfactory 
reasons  for  so  doing. 

Faiichard,  Auzebe,  Bourdet,  Lecluse,  Jourdain,  and  moit  rf 
the  French  writers  of  the  eighteenth  century  on  the  diseased  of 
the  teeth,  as  well  as  nearly  all  of  the  more  modern  French 
authors,  though  their  views  with  regard  to  the  causes  of  dentil 
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cariee  are  exceedingly  vague  and  confused^  express  the  belief 
that  the  disease  is,  for  the  most  part,  the  result  of  the  action  of 
cheuncal  agents ;  such,  for  example,  as  vitiated  sjiliva,  the  pu* 
tresceikt  remains  of  particles  of  food  lodged  between  the  teeth, 
or  in  their  interstices,  acids,  and  a  corrupted  state  of  the  fluids 
conveyed  to  these  organs  for  their  nourishment.  They  also 
ourntion  certain  states  of  the  general  health,  mechanical  injuries, 
sudden  transitions  of  temperature,  etc*,  as  conducing  to  the  dis- 
A  similar  explanation*  too,  of  the  cause  is  given  by  Sal- 
the  author  of  a  Compendium  of  Surgery,  published  in 
London^  in  1644*  The  foregoing  is  a  general  summary  of  the 
mwB  entertained  by  most  of  the  older  writers  with  regard  to  the 
emiia^  of  thi^  disease.  If  they  are  not  strictly  correct,  we  think 
wt  fiihall  presently  he  able  to  show  that  they  are  not  altogether 
erroneoua. 

In  the  English  school  of  dental  surgery,  since  the  time  of  the 
publication  of  Mr.  Fox's  celebrated  treatise  on  the  Natural 
History  and  Diseases  of  the  Teeth,  and  until  quite  recently,  in- 
ftanmuitioQ  of  the  dentine  has  been  regarded  as  the  proximate  or 
tmsoediate  cause  of  the  disease.  Having  discovered  an  identity 
of  structure  between  the  teeth  and  the  boues  of  the  body,  this 
author  immediatety  concluded  that  the  diseases  of  the  one  were 
identical  with  those  of  the  other.  This  inference,  it  must  be 
oodfesaed,  to  one  who  has  not  made  the  diseases  of  the  former  a 
imbject  of  close  and  critical  investigation,  would  seem  to  be  ir> 
resistible*  But  it  is  none  the  less  incorrect,  so  far,  at  least,  as 
moal  of  the  diseases  of  the  teeth  are  concerned*  By  instituting 
m  comparison  between  caries  of  the  teeth  and  that  of  bone,  it 
will  at  once  be  perceived  that  there  is  not  the  slightest  analogy 
between  the  disease,  as  it  occurs  in  the  one,  and  as  it  shows  it- 
^fgi£  in  the  other.  In  the  former,  it  consists  simply  in  a  decom- 
ition  of  the  earthy  salts  uf  the  organs,  whereas,  in  the  latter, 
it  u  analogous  to  ulceration  in  soft  parts,  constantly  dischargea 
purulent  matter,  and  often  throws  out  fungous  granulations. 
Xbese  phenomena,  which  dental  caries  never  presents,  establish 
ide  difference  of  character  between  it  and  the  disease  as  oc- 
in  the  true  osseous  structures  of  the  body. 
Fthe  promulgation  of  the  doctrine  of  the  vascularity  of  the 
Iretli,  not  only  led  to  the  belief  that  caries  of  these  organs  was 
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identical  witli  caries  of  bone ;  but  it  soon  gave  rise  to  the  sup- 
position, that,  inasmueh  as  inflammation  was  the  cause  which 
determined  it  in  tlie  latter,  it  al^o  produced  it  in  the  former,* 
Among  the  ablest  advocates  of  this  theory  is  Mr.  Thomas  Bell; 
but  notwithstanding  the  support  which  it  has  received  from  hii 
pen,  it  is  opposed  by  facta  which  prove  it,  most  conclusively*  to 
be  erroneous. 

If  inflammation  of  the  dentinal  structure  of  the  teeth  wer« 
the  cause  of  caries,  the  disease  would  he  as  likely  to  develop  i^ 
self  in  one  part  of  a  tooth  as  another.  The  root,  the  interior  of 
the  crown  between  the  pulp-cavity  and  the  enamel*  would  a« 
frequently  be  the  part  first  attacked  as  the  external  surface. 
Now  wliat  are  the  facts  in  relation  to  this  matter  ?  Does  caries 
ever  commence  on  the  root  of  a  tooth,  or  between  the  pulp-cavity 
and  the  periphery  of  the  dentine  ?     Most  assuredly  not. 

Again,  among  the  causes  which  would  be  most  likely  to  excite 
inflammation  in  these  organs,  are  many  of  the  operations  per- 
formed for  arresting  the  progress  of  the  disease.  For  example, 
it  is  well  known  that  filing  and  plugging,  two  of  the  most  valu- 
able operations  in  dental  surgery,  augment,  for  a  time  at  least, 
the  sensibility  of  the  teeth,  and  increase  their  susceptibility  to 
the  action  of  heat  and  cold — agents  regarded  as  among  the  most 
frequent  and  powerful  exciting  causes  of  iuflammation.  Now,  if 
dental  caries  were  the  result  of  inflammation,  these  operations, 
instead  of  arresting  the  progress  of  the  disease,  would  cause  a 
recurrence  of  it.  and  hasten  the  destruction  of  those  teeth  upon 
which  they  had  been  performed. 

Inflammation  of  the  lining  membrane  of  a  tooth  may  end  in 
suppuration,  but  we  cannot  believe  that  inflammation  of  ita  den- 
tinal structure  alone j  causes  a  decomposition  of  any  portion  of  its 
substance,  though  it  may  influence  the  susceptibility  of  the  tooth 
to  the  action  of  caries.  For  were  such  a  change  produced  by  I 
any  vital  action,  the  part  deprived  of  vitality  would  be  exfoliated, 


*  Tbe  doclrine  of  the  vasculftrity  of  the  U^etli^  as  mftin tuned  bjf  Fox,  wiu  tli«  origin 
in  fiaglftud  of  tho  theory*  that  oftrios  of  those  organs  roiulted  from  liiftanim&tio&  of 
their  deoltiQtil  BtmcUri!;  hot  the  doctrine  bud  heoo  adTanced  at  a  much  earlier  period 
in  Franco.  The  celebrated  French  iurgeon,  AmbroM  Par€,  in  treating  on  toi»t3&-fteli«» 
Mjrs,  ^*  These  orguna,  after  the  manner  of  other  hones,  auffer  inflaminattotii  and 
quickly  suppurate^  become  lotteti/"  etc.,  book  xriU  oliap.  xxr,  page  387 ;  wlitioB, 
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ftod  its  loss  repaired  by  the  formation  of  new  dentine,  wlueh 
oeTer  happens ;  hence,  we  are  led  to  conclude  that  the  vital 
powers  of  the  teeth  are  too  weak  to  set  up  an  action  capable  of 
effecting  the  decomposition,  exfoliation,  or  restoration  of  any 
portion  of  their  substance.  Were  their  living  powers  more 
icHre,  it  is  probable  their  diseases  would  be  more  analogous  to 
tboee  of  bone. 

If  inflammation  of  the  dentine,  then,  is  not  the  cause  of  the 
Affection^  how  is  the  disease  produced  ?  This  question  can  only 
he  answered  in  one  way.  It  is  the  result  of  the  action  of  exter- 
na] chemical  agents.  This  explanation  of  the  cauae  is  not  based 
apoQ  mere  hypothesis,  but  is  supported  by  facts  that  cannot  be 
idOoeBefully  controverted*  It  is  well  known,  that  the  fluids  of 
tbe  mouth,  especially  the  mucous,  when  in  a  vitiated  condition, 
are  capable  of  decomposing  the  enamel  of  such  teeth  as  are  not 
poeeasBed  of  more  than  ordinary  density*  The  truth  of  this 
maiertlon  is  demonstrated  by  the  fact  that  dead  teeth,  and  the 
crowns  of  human  teeth,  and  those  of  animals,  when  employed  as 
sobftdtutes  for  the  loss  of  the  natural  organs,  are  as  liable  to  de- 
cay as  living  teeth,  and  the  decayed  part  in  the  one,  exhibits 
nearly  the  same  characteristics  as  in  the  other.  The  same  is 
ttue,  tCN),  with  regard  to  all  ai'tificial  teeth  constructed  from  bone 
I  of  any  sort*  or  ivory.  Now,  if  the  disease  was  dependent  upon 
any  vital,  operation,  neither  dead  teeth  nor  such  dental  substi- 
ttiieflafiwe  have  mentioned,  would  ever  decay*     But  inasmuch 

they  do,  is  it  not  reasonable  to  suppose  that  the  cause  which 
produces  it  in  the  one  case  is  capable  of  producing  it  in  the 
i»ther  ? 

But  it  may  be  asked,  if  caries  be  produced  by  the  action  of 
external  corrosive  agents,  how  is  it  that  the  disease  sometimes 
in  the  structure  of  a  tooth,  and  makes  consider- 
bere,  before  any  indications  of  its  existence  are 
obserred  externally  ?  We  answer,  that  it  never  does  commence 
there ;  its  attacks,  as  we  have  before  remarked,  are  always  upon 
the  external  surface ;  sometimes  upon  the  enamel,  but  most  fre- 
qucotly  upon  tlie  dentine  beneath  the  indentations  in  the  grind- 
ing surfaces  of  the  bicuspids  and  molars,  and  in  the  approximal 
rides  of  the  teeth,  where  tbis  miter  covering  is  often  so  fractured 
by  the  preasttre  of  the  organs  against  each  other,  that  the  secre- 
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tions  of  the  mouth  find  ready  access  to  the  subjacent  dent'me. 
Decay  may  be  gradually  going  on  here  for  months  or  years  with- 
out any  manifest  signs  of  its  existence :  and  the  progress  of  the 
disease  in  tht'se  places  has  led  many  to  suppose  that  it  had  its 
origin  from  within. 

A  thorough  investigation  of  this  subject  ought  to  convmoe 
any  one,  that  carles  always  commences  externally.  If  it  com- 
menced in  the  interior  or  within  the  dentinal  substance,  as  is 
asserted  by  some  English  writers,  ^'  the  sphere  of  usefulness/' 
as  is  very  justly  reuiurked  by  Dr.  Fitch,  ^'  on  the  part  of  the 
snrgeon  dentist,  would  be,  to  say  the  least  of  it,  extremely 
limited.  For,  if  their  observations  (alluding  to  those  of  Hunter, 
Fox,  Koecker  and  other  Eurojwan  writers)  are  true,  this  disease, 
in  its  commencement,  in  one-half  of  the  cases,  is  entirely  out  of 
the  reach  of  medical  aid/'  Dr.  Fitch,  however,  believes  that  it 
does  sometimes  commence  within  the  substitnce  of  the  tooth. 

But  a  still  more  absurd  theory  in  regard  to  the  cause  of  the 
disease  i^  advanced  by  Mr.  Charles  Bew,  He  attributes  it  to 
the  arrest  of  the  circulation  in  the  orguntj,  *'by  the  lateral  pres- 
sure of  the  teeth  against  each  other*" 

The  exposure  of  the  teeth,  too,  to  sudden  changes  of  tempera- 
ture, as  from  heat  to  cold,  or  cold  to  heat,  has  been  regarded 
almost  from  time  immemorial  as  the  cause  of  their  decay;  hut 
no  explanation  was  attempted  of  the  manner  in  which  these 
agents  produce  the  disease,  until  the  promulgation  of  the  doc- 
trine that  it  was  the  result  of  inflammation ;  they  were  then 
numbered  among  the  exciting  causes.  The  popular  belief  that 
cold  is  a  cause  of  dental  caries,  is  traced  back  to  Hippocrates, 
who,  in  mentioning  the  parts  of  the  body  injuriously  affected  by 
it,  includes  the  teeth.* 

M.  Ribe  endeavors  to  prove  that  hot  food  is  a  cause  of  caries, 
from  the  fact,  that  *''man  is  the  only  animal  accustomed  to  hut 
food,  and  almost  the  only  animal  affected  with  carious  teeth,'' 
Had  this  writer  instituted  a  comparison  between  the  teeth  uf 
man  and  of  brutes,  and  between  the  solvent  agents  to  which  they 
are  respectively  exposed,  he  might,  perhaps,  have  traced  the 
decay  of  the  human  teeth  to  its  proper  cause. 

*'  Frij(idam  iDimmam  osaibug,  dentibua^  nervUi  oftrebro*  spiaaU  itiediin«;  oaliiiitai 
Tcro  utile,    Aph.  ttc,  r, — par.  18. 


IgBi  ibem,  may,  howeyer,  be  more  plausibly  accounted  for. 
maceptibility  of  these  organs  to  the  action  of  such  causes 
xlnce  the  disezise,  have  been  greatly  increased  by  the  im- 
1  state  of  their  general  constitutional  health  occasioned  by 
le  of  spirituous  liquors,  and  the  luxuries  common  to  civil- 
ife,  in  which  they  have  indulged, 

rticular  sorts  of  diet,  too,  such  for  example,  as  animal  food, 
ud  to  exercise  an  unhealthy  influence  upon  the  teeth.  In 
fyf  the  a^ertion,  it  is  stated,  that  Indian  nations,  who  lire 
ipally  upon  vegetables,  scarcely  ever  have  a  tooth  to  decay. 
he  same  may  be  said  of  those  nations  who  subsist  chiefly  on 
A  diet,  and  who  enjoy  an  equal  degree  of  constitutional 
B  Savage  and  barbarous  people  usually  have  better  teeth 
flrose  of  civilized  nations,  probably  for  the  reason  that  their 
ms  arc  not  enervated  by  luxurious  living.  So  far  as  diet 
pable  of  affecting  the  health  of  the  body,  it  may  be  con- 
Mi  as  an  indirect  cause  of  caries :  for  the  health  of  the  cliiM 

tways  dependent  on  the  health  of  the  parent.     To  the 
f  disease  in  the  general  system  during  childhood,  the 

fhen  the  teeth  of  second  dentition  are  being  formed,  the 
of  the  teeth  of  ravages  may  be  ascribed. 

d  to  suppose  that  caries  of  the  teeth  is  attributable 

e  uae  of  animal  foml.     It  is  incapable,  even  in  a  putrid 

of  exerting  any  hurtful  action  on  them.     The  6bres  of 

d  matter  may  be  retained  between  the  teeth  longer  than 

daauiLy^gctablc  mbataace>  and  hj  retaimng  the  docretiona 
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disease  is  sometimes  developed  in  a  part  not  usually  attacked 
by  it. 

Mr,  Tomes  believes  that  caries  of  a  tooth  is  always  preceded 
by  loss  of  vitality  in  the  affected  part,  and  that  it  is  not  nntil 
this  takes  place,  that  the  chemical  agents,  upon  the  action  of    ■ 
which  the  structural  alteration  is  produced,  are  capable  of  affect- 
ing the  solid  tissues  of  these  organs.     But  that  this  opinion  is 
erroneous  is  proven  by  the  fact,  that  the  animal  frame-work  of  I 
the  affected  part,  after  the  complete  decomposition  of  the  earthy 
salts,  is  often  so  exceedingly  sensitive,  that  the  slightest  touch 
of  an  instrument  is  productive  of  severe  pain,  thus  demonstrating 
conclusively  the  existence  of  remaining  vitality**  ■ 

The  opinion  of  Mr.  Lintott,  with  regard  to  the  manner  in  which 
caries  is  produced,  is  founded  upon  tlie  endosmotic  phenomena 
which  he  thinks  take  place  in  the  structure  of  a  tooth.  That 
endosmosis  may  take  place  in  the  outer  part  of  a  tooth  is  possible, 
and  if  so,  the  secretions  of  the  mouth,  if  at  all  acidulated,  would 
lie  likely  to  decompose  the  calcareous  molecules  with  which  they 
are  brought  in  contact  during  their  imbibition.  But  whether 
such  action  takes  place  or  not,  the  structural  alteration,  beyond 
doubt,  is  produced  by  chemical  agents. 

The  existence  of  an  acid  in  the  mouth,  capable  of  decomposing 
the  teeth,  is  conclusively  proven  by  Dr.  S.  K.  Mitchell,  in  a  letter 
addressed  by  him  to  T.  C.  Hope,  M.  D.,  of  Edinburgh,  dated  Oc- 
tober 10,  1796*  The  fact  may  he  demonstrated  by  a  very  simple 
experiment,  which  consists  in  moistening  a  piece  of  litmus  paper  ■ 
with  the  buccal  fluids  obtained  from  between  the  teeth,  where 
they  have  been  retained  until  they  have  become  vitiated.  If  this 
be  done,  the  paper  will  be  turned  red.  If,  then,  these  fluids,  M 
when  in  a  vitiated  condition,  are  possessed  of  acid  properties, 
they  must  noceesarily  exert  a  deleterious  action  upon  the  teeth, 
by  decomposing  and  breaking  down  their  calcareous  molecule 
or,  in  other  words,  causing  their  decay* 

The  acid  detecterl  by  Dr.  Mitchell  was  the  septic,  (nitroui^ 
but  the  acetic,  lactic,  oxalic,  muriatic  and  uric  have  been  de- 
tected in  the  saliva,  in  certain  states  of  the  general  health, 
Donn^,  who  has  analyzed  the  fluids  of  the  mouth  with  great 
care,  says,  "  The  saliva,  in  its  normal  state,  is  alkaline,  but  the 

•  See  Tome**  Ltctnrt9  OH  Dental  Pkjftiotcfg^  and  Surgerif. 
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?erioD»  of  the  mucotie  membrane  of  the  mouth  are  acid/'*    It 

highly  probable,  therefore,  that  the  acids  which  have  been 
detected  in  the  first  of  these  fluids,  may  have  been  principally 
d^ved  from  the  hitter.  Acidity  of  the  saliva  may,  however, 
ooeitr  in  certain  morbid  conditions  of  the  general  system.  Donni 
e^iyfL,  he  has  observed  it  in  patients  affected  with  gastritis,  and 
in  children  witli  aphthoB.  It  is  to  the  action  of  these  acids  upon 
thoji«  parta  of  the  teeth,  againBt  which  they  are  long  retained* 
that  curies  is  principally  attributable. 

The  doctrine  that  the  decay  of  the  teeth  is  the  result  of  the 
action  of  external  corrosive  agents^  was  first  ilistinctly  promul- 
gated to  the  dental  profession  of  the  United  States,  about  the 
year  1821,  by  Dra.  L.  S.  and  Eleazar  Parmly.  These  agents 
nmy  consis;! — of  menstrua,  formed  by  the  decomposition  of  acet- 
ons  fermentation  of  the  remains  of  certain  aliments,  lodged  in 
the  iotergticcs  of  the  teeth  ;  or  of  the  fluids  of  the  mouth,  especi- 

||y  the  mucous,  in  a  vitiated  or  acidulated  condition  ;  or  of  acids 
linistcred  during  sickness,  or  used  as  condiments.  According 
to  the  tables  of  elective  aflxnity,  there  are  but  four  acids  which 
prccc<le  the  phosphoric  in  their  affinity  for  lime:  namely,  the 
oxaliCi  sulphuricj  tartaric  and  succinic.  It  may  hence  be  argued^ 
that  none  of  the  other  acids  are  capable  of  decomposing  the  teeth^ 
or  of  injuring  them  in  any  other  way,  but  daily  observation 
proves  the  erroneousness  of  this  conclusion.  It  has  been  shown 
by  experiment  that  all  the  acids,  both  vegetable  and  mineral, 
act  more  or  leaa  readily  upon  these  organs.f   But  we  are  disposed 

•  Oomn  d»  JVi«f4t«0ap««,  p.  309. 

f  Til*  lulhrwin^'  ejiiiertmenU,  made  hy  Dr.  A.  W««t«otl,  ill  1843,  MBiit**!  by  Mr. 
Il«irj«apl«»  *wcr«  rvpealtnl  Bumii  yean  Uteri  b«forft  tbv  olut  of  the  Bftltimoro  Denul 

*'  1*1,  BoUi  Tef»ti,liT#  siicl  minend  aeidd  not  i«*dll7  apan  ibe  bono  and  eoaiDel  of 

'^24,  Alkftliii  do  ctut  Mt  ajKin  ih^  frnftm^l  uf  thti  t49«th;  the  aauslio  potash  will 
naitUj  lUftro^  the  bono  hj  tmUing  with  it^  nnimAl  miitl«f, 

^Sd.  lS«*t«  wbo8«  Msidf  b«vo  ft  «tfoug«r  affinity  ior  the  Ikmo  or  the  tooth,  than  for 
11m  bMb  mkXh  fihl«h  tbej  aro  eoDabined,  &ro  deeonipotod,  the  icid«  acting  upon  the 

*'illi.  Ttie#tjable  itihitiMiMfl  hare  no  elTeot  upon  the  teeth  tUl  after  fenocotatioB 
Iftfcc*  plie*i  bni  ttU  «tt«h  a«  am  oafmbte  uf  acetic  femientaUoat  act  roadily  after  thU 
Mlltelbtm«4. 

Mftk.  AbIbmI  tiibtteiioa^  «v«d  while  in  a  ataie  of  oubllaed  putrefoetion,  act  very 
tatiyji  If  at  all«  itp<m  flltlt^r  Ihe  bone  ^t  enameK    On  ttzamioinj^  the  beoth  iubjeetod 
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to  believe  ttat  caries  of  the  teeth  results  more  frequently  from 
the  action  of  some  acid  contained  in  the  mucous  fluids  of  the 
mouth,  than  from  that  of  acid  medicines  or  cc^diments,  or  even 
from  such  acids  as  may  be  generated  by  the  acetous  fermentation 
of  particles  of  certain  kinds  of  food  lodged  between  the  toftt 
The  author  is  of  opinion,  therefore,  that  if  all  the  functional 
operations  of  the  body  were  always  healthily  performed,  caries 
of  the  teeth  would  seldom  occur ;  for,  in  this  case^  the  alkaliai^ 
of  the  saliva  would  be  sufficient  to  neutralize  the  acidity  of  the 
mucous  fluids  of  the  buccal  cavity,  as  well  as  any  other  acids 
generated  in  the  mouth. 

The  foregoing  theory  of  the  cause  of  dental  caries,  explaiin 
the  rationale  of  the  treatment  at  present  adopted  for  arre.^tin| 
its  progress.  By  the  removal  of  the  decomposed  part  and  filliBg 
the  cavity  wnth  an  indestructible  material,  the  contact  of  ihm 
agents  upon  the  chemical  action  of  which  the  disease  depends,  ii 
prevented,  and  the  further  progress  of  the  decay  arrested* 

Among  the  indirect  causes  of  caries,  the  following  may  be 
enumerated  :  depositions  of  tartar  upon  the  teeth ;  a  febrile  ^ 

to  tueh  Iflfiuenco,  the  twentieth  dmy  of  the  ezpoiiment,  no  riflible  pbenomoM  »<» 
pr«Miit«d,  ex<?ept  n  alight  deposit  upon  the  surfaottr  of  a  greeniih  ilimj  matLer^  xiae- 
whAt  reaembliog  tht  groon  tartar  oft«n  found  upon  te«th  in  the  mouth. 

"To  fire  a  more  definite  idea  of  th«  deleterious  agents  to  which  the  tcelb  «r»et- 
po^tjij.  and  their  ci.inser|^uent  lifthility  to  ho  affected  by  them,  wo  wiU  nutictf  tbtiM 
produced  by  b  few  of  the  indiTidual  substances^  whioh  are  more  or  left  U»blt  M  ^ 
Imraght  in  contnct  with  the  teeth. 

''Acetic  and  citric  acids  bo  eorroded  the  enamel  in  forty -eight  boart»  ihaiioBeksf 
it  wiA  eftsily  romored  with  the  finger  n&il 

'*  Acetic  acid,  or  common  vinegar^  la  not  only  in  common  use  ««  «  ooodimflak,  btf  i* 
formed  in  the  mouth  wbt'iiever  anbetaneee.  liiible  to  fermentation^  are  saffered  to  r<P>l> 
about  the  teeth  for  any  considerfthle  length  of  time. 

*' Citric  acid,  or  lemon  juice,  thitugh  less  frequeDtlj  brought  in  eoatMt  witi  tb 
teeth,  acti  upon  them  still  mf»re  readily. 

**  Malio  aoid^  or  the  acid  of  apples,  in  its  conoentratiMl  state,  also  acta  pronpUy  tr>i> 
the  teeth* 

''Muriatic,  sulphurio  nnd  ultrio  a^vis,  though  largely  diluted,  aooa  deooaponttt 
teeth — these  ore  in  common  use  as  tonie«. 

''  Sulphuric  and  nitric  ethem  have  a  9tmilaf  delet«rioQ9  etfeot,  aa  also  spirits  of  si0t 
— these  are  common  diffuitlble  atimulAnt^  m  i toknc^a. 

*  i^^uper- tartrate  of  potash  dcBtrojcd  the  enamel  very  readilj.  ThLf  artlfile  ii  flf^ 
quently  used  to  form  an  acidulated  beverage. 

"  Raiaine  so  corroded  the  enamel  In  twenty-four  hoars,  tkfttiU  surface  pfitealid  t)l> 
appearance  and  was  of  the  cansii<teDcy  of  chalk. 

**  gugnr  hud  n^  effect  till  an4!r  acetous  acid  was  formed,  but  then  the  effeoi  w«s  III 
I  u  from  thijii  acid  when  directlj  applied.^' 
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trrilable  sUle  of  the  body ;  a  mercurial  diathesis  of  the  general 
sjstcm ;  artificial  teeth  improperly  inserted,  or  made  of  bad 
materials;  roots  of  teeth ;  irregularity  iu  the  arrangement  of  the 
te«lh;  loo  great  pressure  of  the  teeth  against  each  other — in 
short,  everything  that  is  productive  of  irritation  to  the  alveolo- 
dental  membrane,  or  to  the  gnms. 

The  doctrine  here  advocated  is  one,  which^  we  confess,  we 
were  for  a  long  time  unwilling  to  believe,  becanse  it  was  opposed 
to  all  our  earlier  preconceived  notions  upon  the  subject;  but 
long  and  attentive  obaervation  has  forced  us  lo  acknowledge  its 
truth. 

It  will  be  perceived,  from  the  foregoing  exposition  of  the  causes 
of  dental  caries,  that  three  distinct  theories  have  been  advanced 
upon  the  subject,  namely:  1.  The  vital^  as  advocated  by  Par^?, 
Fox,  BelL,  and  some  others.  2.  The  ehtmical^  as  maintained  by 
riy  all  French  authors,  by  Salmon,  Drs.  L.  S.  and  E,  Parmly, 
bv  almost  all  late  writers.  3*  The  chemico-vitaL  of  Tomes, 
We  might  also  add  the  endo^motie  theory  of  Lintott,  which,  in 
fact,  18  nothing  more  than  an  explanation  of  the  supposed  man- 
in  which  chemical  agents  are  brought  into  more  direct  con- 
with  the  earthy  salts  of  a  tooth. 


PREVENTION  OF  CARIES. 

It  is  an  old  adage,  tio  less  true  than  trite,  that  ^^an  ounce  of 
preretition  is  better  than  a  pound  of  cure,'  and  in  the  present 
illg|AIM^e  it  may  be  applied  with  its  full  force.    Were  more  atten- 

'  ^a  paid  to  the  practical  instruction  thus  conveyed,  many  of  the 

\  dtscases  of  the  teeth  might  be  avoided.  Most  of  the  remarks 
that  might  be  made  on  this  subject  have  been  anticipated;  con- 
aeqtieotty,  it  will  only  he  necessary  to  observe,  that  if  the  teeth 
are  well  formed  and  well  arranged,  all  that  will  be  required,  is 
lo  keep  them  clean ;  if  any  irregularity  occurs,  it  should  be 

LreBiedied  by  the  means  before  described. 

For  cleansing  the  teeth,  the  regular  and  frequent  use  of  a 

I  bmth  and  waxed  doaa-silk  will,  in  most  cases,  be  sufficient.  The 
shouM  l>e  kept  free  from  all  stains  and  discolorations^  by 
tke  employment,  if  necessary,  once  a  day,  of  a  dentrilice ;  either 
of  the  following  may  be  used : 
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]*; 


Prepared  chalk 

5iv. 

Prepared  chalk            jy 

Powdered  orris  root 

i^y- 

Powdered  orris  root    JQ. 

Powdered  cinnamon 

5iv. 

Pumice  stone               IJ. 

Sup.  carb.  of  soda 

588. 

White  sugar 

5i. 

Ingredients  in  both  prescriptions  to 

Oil  of  lemon 

gtt.  XV. 

be    thoroughly  pulverized    and  wdl 

Oil  of  rose 

gtt.  y. 

mixed. 

The  importance  of  keeping  the  teeth  clean  cannot  be  too 
strongly  impressed  upon  the  mind  of  every  individual.  Proper 
attention  to  the  cleanliness  of  these  organs  contributes  more  to 
their  health  and  preservation  than  is  generally  supposed.  Against 
caries  it  is  a  most  powerful  prophylactic.  "Where  the  teeth/' 
says  Dr.  L.  S.  Parmly,  "are  kept  literally  clean,  no  disease  will 
ever  be  perceptible.  Their  structure  will  equally  stand  the  sum- 
mer's heat  and  winter's  cold,  the  changes  of  climate,  the  varia- 
tion of  diet,  and  even  the  diseases  to  which  the  other  parts  of 
the  body  may  be  subject  from  constitutional  causes," 

The  configuration  and  arrangement  of  some  teeth  is  such, 
however,  as  to  preclude  the  possibility  of  keeping  them  clean ; 
but  this  should  not  deter  any  one  from  using  the  proper  means, 
for  if  disease  is  not  wholly  prevented,  they  will,  at  least,  con- 
tribute very  greatly  to  the  preservation  of  the  organs. 


TREATMENT  OP  CARIES. 

Although  the  physical  condition  of  the  teeth  is  sometimes  such 
as  to  render  them  exceedingly  susceptible  to  the  attacks  of  caries, 
there  is  no  disease  to  which  the  body  is  liable,  that  can  be  treated 
with  a  more  certain  prospect  of  success  than  this.  If  taken  in 
time,  it  can  almost  always  be  arrested;  that  in  the  majority  of 
cases  it  is  not,  is  attributable  more  to  want  of  skill  on  the  part  of 
the  dentist,  than  to  the  incurable  nature  of  the  disease.  The 
treatment,  to  be  effectual,  must  be  thorough,  and  there  is  no 
branch  of  manual  medicine  that  requires  more  judgment,  or  a 
greater  amount  of  skill,  than  the  one  within  whose  province  the 
treatment  of  the  disease  under  consideration  comes. 

As  a  general  rule,  before  any  treatment  is  instituted  for  the 
purpose  of  arresting  its  progress,  the  gums  and  alveolo-dental 
periosteum  should  be  in,  at  least,  a  tolerably  healthy  condition ; 
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for  if  they  are  inflamed,  or  ulcerated,  or  in  a  highly  irritable 
state  at  the  time,  the  most  skillfully  applied  remedies  may  prove 
unavailing.  If,  therefore,  these  structures  are  diseased,  such 
treatment  as  may  be  necessary  to  their  restoration,  and  which 
will  hereafter  be  described,  should  first  be  had  recourse  to. 

The  treatment  for  arresting  the  progress  of  caries  consists  of 
two  operations — filing  and  filling.  The  first  is  for  superficial 
caries  on  the  lateral  or  approximal  surfaces  of  the  teeth,  and  as 
preparatory  to  the  other,  when  the  disease  is  situated  in  the  sides 
of  the  organs.  The  second  is  for  deep-seated  caries,  and  the 
manner  of  performing  each  will  be  described  in  the  two  follow- 
ing chapters. 


CHAPTER     SECOND. 
FILING  TEETH. 

There  ib  no  operation  in  dental  surgery,  against  which  a 
stronger  or  more  universal  prejudice  prevails,  than  that  of  filing 
the  teeth;  yet,  when  judiciously  and  skillfully  perfornied,  there 
is  no  one  more  beneficial,  or  effectual  in  arresting  the  progreii 
of  caries.  Thousands  of  teeth  are  every  year  rescued  from  ito 
ravages,  and  preserved  through  life,  by  it.  But,  although  it  ii 
productive  of  so  much  good,  it  is  also,  in  the  hands  of  ignorant 
and  unskillful  operators,  productive  of  incalculable  injury. 

With  regard  tn  the  merits  of  this  wrongly-judged  and  mttch- 
abused  operation,  the  author's  views  are  so  fully  expressed  kj 
the  late  Dr.  John  Harris,  in  a  paper  published  in  the  September 
No.  of  vol.  5,  of  the  American  Journal  of  Dental  Science,  tba* 
he  cannot  do  better  than  quote  his  remarks  upon  the  subject 

He  says,  '*  Filing  the  teeth  is  one  of  the  most  important  aoJ 
valuable  resources  of  the  dental  art;  it  is  one  that  has  stood  tie 
test  of  experience,  and  is  of  such  acknowledged  utility,  as  It) 
constitute  of  itself,  in  the  treatment  of  superficial  caries  on  A^ 
lateral  surfaces  of  the  teeth,  one  of  the  most  valuable  operatiofl^ 
that  can  be  performed  on  these  organs.     And  even  after  cnn^ 
in  the  localities  just  mentioned,  has  progressed  so  far  a«  to  ren- 
der its  removal  by  this  means  impracticable  or  improper,  the  tiB© 
of  the  file,  in  most  cases,  is  still  necessary,  in  order  to  the  siifr- 
oo^ful  employment  of  other  remedial   agents.     But  in  either 
01106,  a  failure  to  accomplish  the  object  for  which  it  is  ri^i 
would  only  be  equivalent  to  doing  nothing  at  all. 

**The  use  of  the  file,  then,  may  very  justly  be  considered  a 
#tti#  91149  ftan,  for  the  removal  of  superficial  caries  from  the&iJca 
of  the  teeth  which  come  in  contact  with  each  other,  as  can  be 
attested  by  thousands  of  living  witnesses ;  and  in  preparing  the 
iray»  in  deep-seated  caries,  for  the  thorough  removal  of  the  (lis* 
eaae^  and  filling,  successfully,  the  cavity  thus  formed. 


FILING   TEETH. 


255 


*^*  In  a  paper  written  by  myself,  some  eleven  or  twelve  years 
upon  this  subject,  I  contended  that  filing  tlie  teeth  was  not 
»rily  productive  of  caries,  and  my  subsequent  experience 
and  observations  have  only  tended  to  confirm  the  correctness  of 
the  opinion  which  I  then  advanced,  and  I  cherish  the  belief  that 
this  opinion  will  not,  at  this  time,  conflict  with  the  views  of  the 
more  enlightened  of  my  professional  brethren. 

**  But  when  reference  is  had  to  the  physical  peculiarities  of 
the  teeth,  it  will  at  once  be  perceived,  that  they  present  a  strange 
departure  from  the  laws  that  govern  and  control  all  other  parta 
of  the  body ;  and  these  organs,  when  diseased,  can  only  be  re- 
stored to  health  and  usefulness  by  art,  unaided  by  the  sanitary 
powers  of  nature*  Hence  it  is,  that  most  of  the  operations  upon 
them  will  not,  like  those  in  general  i?urgery,  admit  of  mediocrity 
in  their  performance. 

♦  »**♦♦* 

"The  fact  that  the  crowns  of  the  teeth  are  covered  with 
eoamelf  is  alone  sufficient  evidence  of  its  importance  and  utility 
in  shielding  and  protecting  the  bony  structure  which  it  envelops 
fifom  mechanical  and  morbid  influences ;  so  that  it  would  st^em 
ibat  it»  removal  or  loi^s  would  necessarily  expose  the  organs  to 
certain  destruction.  But  we  have  satisfactory  evidence,  that 
t^?eili,  after  having  suffered  the  loss  of  large  portions  of  the 
ciuuiicl«  have  been  restored  to  health,  and  preserved  for  many 
yeara,  and  often  through  life. 

'*  The  rapidity  with  which  caries  progresses  after  the  exposure 
\  the  bone  by  the  loss  of  the  enamel,  depends  upon  the  physical 

Julian ticH  of  the  teetli^  and  upon  local  and  eonatitutiouul  ia- 
floences ;  hence  the  difficulty,  and  oftentimes  impossibility  of  ob- 
taining the  object  for  which  dental  operations  are  instituted, 
while  such  influences  are  suffered  to  exist.  If  special  regard  is 
not  had  to  the  curative  indications,  most,  if  not  all  the  opera- 
lioiia  upon  the  teeth,  which  have  for  their  object  their  ultimate 
pircseriration,  are  sure,  to  a  greater  or  less  extent,  to  augment  all 
af  tlu>  previously  existing  local  affections,  by  increasing  the  irri< 
tmbility  of  the  parts,  and  by  rendering  them  more  susceptible  of 
bfi  I  upon  both  by  local  and  constitutional  causes. 

*    V. ....  4it  indulging  in  further  prefatory  remarks,  I  shall  pro- 
^Cggd  to  notice  more  particularly  the  subject  under  consideration. 
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And  I  would  here  observe,  that  an  experience  obtained  from 
twentJ^-three  years'  constant  practice,  has  fully  conyinced  me, 
not  only  of  the  propriety,  but  of  the  absolute  necessity  in  the 
treatment  of  caries  in  the  lateral  surfaces  of  the  teeth,  of  em- 
ploying the  file.     There  is  no  instrument  so  well  adapted  as  this 
for  the  removal  of  the  disease  when  situated  in  these  parts  of 
the  teeth,  especially  when  the  organs  are  in  close  proximity  with 
each  other ;  or  for  the  removal  of  rough  and  weakened  edges  of 
the  enamel  in  deep-seated  caries,  and  for  making  sufficient  space 
or  room  for  the  removal  of  the  diseased  parts  preparatory  to 
plugging. 

"  It  may  be  laid  down  as  a  rule,  from  which  exceptions  should 
never  be  taken,  that  the  file  should  not  be  used,  while  the  teeth 
or  their  contiguous  parts  are  suffering  general  or  local,  acute  or 
chronic,  inflammation.  Therefore,  when  this  is  the  case,  the 
treatment  of  the  general  and  local  affections  should  precede  the 
operation  of  filing.  Upon  the  removal  of  all  the  acute  or  chronic 
diseases  of  the  mouth  greatly  depends  the  success  of  the  dentist 
in  the  treatment  of  affections  of  the  teeth,  calling  for  the  em- 
ployment of  the  file.  As  much  importance,  therefore,  is  to  be 
attached  to  an  enlightened  and  discriminating  judgment,  as  to 
tact  in  the  performance  of  the  operation. 

"  In  fact  the  removal  of  all  local  causes  of  irritation — such  as 
(lead  roots  of  teeth,  teeth  occasioning  alveolar  abscesses,  or  such 
as  exert  a  morbid  influence  upon  the  surrounding  parts,  and  all 
depositions  of  salivary  calculus  or  other  foreign  matter — should 
precede  all  other  operations  upon  these  organs. 

"The  length  of  time  necessary  for  the  restoration  of  the  parts 
contiguous  to  the  teeth,  may  vary  from  a  few  days  or  weeks  to 
as  many  months,  depending  upon  the  nature  and  extent  of  the 
disease,  the  general  health  of  the  patient,'  and  the  constitutional 
as  well  as  local  treatment  to  which  they  are  subjected. 

"  In  assuming  the  position,  that  filing  the  teeth  does  not,  of 
necessity,  cause  them  to  decay,  it  is  by  no  means  to  be  inferred, 
that  the  operation  can,  in  all  cases,  and  under  all  circumstances, 
be  performed  with  advantage  or  even  impunity.  Its  effects,  like 
those  of  most  other  operations  upon  the  teeth,  when  the  curative 
indications  are  disregarded,  or  not  properly  carried  out,  are 
most  injurious.     The  employment  of  the  file  at  an  improper  time. 
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piticl  in  mn  improper  manner,  incresses  the  liability  of  teeth  to 
l^^j  :  it  augment  J?  the  irritability  of  all  the  parts  a<ljacent  to 
PMsi^  aiul  coriBe4f|ueiitly  thfir  susceptibility  of  being  acted  upon 
hj  loe&l  acid  constitutionat  causes. 

"The  principal,  and,  I  believe,  only  objection,  urged  against 
filing  the  teeth,  is  based  upon  tlie  erroneous  opinion,  that  the 
loss  of  any  part  of  the  enamel  of  these  organs  must  necessarily 
result  in  their  destruction.  But,  if  this  be  trae,  why  is  it,  as  I 
have  on  another  occasion  as'kcrl,  that  the  negroes  of  Abyssinia 
liavc  sach  i»ouQd  teeth  a8  they  are  represented  to  have ;  since  it 
bas  long  been  a  custom  with  them  to  file  all  their  front  teeth  to 
ila,  00  as  to  make  them  resemble  the  teeth  of  a  saw  or  those  of 
mivoTous  animals  If  Of  course,  larpe  portions  of  the  enamel 
much  of  the  bony  structure,  must  be  removed  in  the  opera- 
yet  we  are  credibly  informed  that  their  teeth  seldom  decay, 
same  may  be  said  of  the  Brahmins  of  India,  who,  from  re- 
1^^  age^,  have  been  in  the  habit  of  using  the  file ;  principally, 
^Blieve,  for  separating  their  teeth,  yet  they  too  are  noted  for 
^■ng  fine  teeth.  I  might  refer  to  the  people  of  other  coun- 
PRro^  with  whom  the  same  practice  has  long  had  an  existence, 
it  is  unneeet^sary  to  go  abroad  for  proof,  when  wo  have  such 
abundance  of  it  at  home,  to  establish  the  propriety  and  abso- 
necessity  for  the  practice  I  am  now  advocating. 
With  the  people  just  referred  to,  it  is  evident  that  they  file, 
ipaHv,  for  the  purpose  of  ornamenting  their  teeth;  we  use 
ly  as  A  remedial  agent  in  the  treatment  of  disease.  The 
n  why  their  teeth  are  not  so  subject  to  disease  as  are  those 
the  inhabitants  of  civilized  countries,  is  attributable  ta  the 
lice  in  their  habits  of  life,  mode  of  living,  and  to  the  ah- 
of  the  causes  productive  of  the  various  diseases  peculiar  to 
izatJon  and  refinement. 

^'otwithstanding  the  utility  and  value  of  the  operation,  filing 

eth  may  be  regarded  as  a  predisposmg  cause  of  caries.     If 

be  true*  it  may  be  asked*  why  file  at  all  ?     I  answer,  in  this 

try,  owing  to  the  prevalence  of  the  immediate  or  direct  cause 

ies,  ihe  operation  is  only  performed  as  remedial,  for  the 

of  removing  actual  disease  or  as  preparatory  to  plugging. 

not,  of  neeciisity,  follow,  that  cariVs  of  the  teeth,  after 

ig  been  jodicioo^ly  removed  or  treated,  although  the  organs 
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be  predisposed  to  the  disease,  will  ever  again  occur.  The  geft^ 
ral  system  often  escapes  the  development  of  those  diseases  to 
which  it  18  predisposed  through  life  ;  so  also  do  the  teeth.  If 
the  operation  be  properly  performed,  and  the  filed  surfaces  kept 
thoroughly  clean,  a  recurrence  of  the  disease,  Dotvrithstanding 
the  increased  predisposition  thus  induced,  will  never  take  place. 
The  immediate  cause  of  dental  caries  being  the  contact  of  corroyir^? 
agents  with  the  teeth,  the  necessity  for  this  precaution  is  obvious. 
The  bony  structure  of  these  organs  is  more  easily  acted  upon  bj 
such  causes,  than  the  enamel ;  for  this  reason,  when  it  becomts 
necessary  to  expose  it  with  a  file,  for  the  removal  of  disease,  it 
should  be  done  in  such  a  way  as  to  admit  of  ita  being  kept 
thoroughly  and  constantly  clean ;  so  that,  if  it  afterwards  be- 
comes  carious,  it  will  be  owing  altogether  to  inattention  of  the 
patient  In  view  of  this,  whenever  it  becomes  necessary  to  file 
ihe  teeth^  whether  for  the  complete  removal  of  caries,  or  as  onlj 
preparatory  to  plugging,  we  should  always  impress  upon  the 
patient  the  importance  of  cleansing  the  surfaced  thus  operated 
upon^  at  least  three  or  four  times  every  day.  The  future  pro- 
aervmlioii  of  the  organs  will  depend  upon  the  constant  nui 
ftgolar  okkerranee  of  this  precaution^  especially  when  they  vt 
ctmmh  or  chalky  texture^  for  they  are  then  far  more  easily  act<J 
upon  hj  deconpoaang  mgenta  ihan  when  hard. 

^'  The  m^B  reqdriiig  tlie  vse  of  the  file  vmrj  m  much,  that  it 
WmM  be  difficult  to  lay  down  precise  dtrectaond  with  regard  to 
lilt  ttlral  to  vkidi  llie  opentioQ  ahovM  be  ejiried.  This  niiiftt 
bt  dflemtMd  by  tbe  jiilgpiinl  of  tbe  <^»enitor.  The  design  of 
^  ^fm^JOMk  iMj  be  iifmiii  ckber  by  fiKng  too  much  or  too 
Kldiw  Blhw  eztiwe  ahouM  be  mraded ;  but  it  is  my  opiDipQf 
Ibfti  by  &r  ^  gtwier  Mttbar  •r  iMMCWwfiJ  rmilts  are  attri- 
biiiblii  rilber  talbe  Im  mmitm^  ibtt  lo  tbe  im  great  use  (T 
ibii  iMiriBMil;  eepetUljr*  wbniu  tbe  cfreamteiiees  of  the  cis^ 
buire  Betbing  le  d^  is  ilmirMiiMig  tbe  wwJt, 

*»ll  11  Ml  mj^kgtm  t#  JMmbi  lb*  smmt  ia  which  t«etla^ 
dbMM  be  Ilt4  b«l  Mti^  t«  eAr  A  fevgaml  remarks  00  tl>^ 
Ibut  renll  tnm  ti  wbes  tbe  efermtmi  is  judieioosly^ 
mbe  %e  ibev  tbal  it  ia  froA  tbe  wktm  of  the  file,  '^ 
fkm  biiAl  Ht  tbe  %Mwii  «mI  iMipiiw^ffi  pnetitioner,  tb^^ 
l|»Mrilab^wh«Me*A»firMeMd?««(aMi^    Itwill^ 
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perceived,  from  the  foregoing  remarks,  that  its  utility  depends 
upon  carrying  out  all  the  curative  indications,  and  that  it  should 
never  be  resorted  to  except  in  the  absence  of  disease  in  the 
parts  with  which  theee  organs  are  immediately  connected* 
Therefore,  to  estimate  the  merits  of  the  operation  correctly,  we 
should  know  all  the  circumstances  under  which  it  has  been  per- 
formed, the  competency  of  the  operator,  and  whether  he  was 
permitted  the  free  exercise  of  his  judgment.  The  dentist  is 
often  called  upon  to  render  his  services^  where,  from  the  timidity 
or  ignorance  of  his  patient,  he  is,  if  he  consents  to  operate  at 
all,  so  restricted  in  the  application  of  his  remedies,  that  little  if 
anything  more  than  temporary  relief  can  he  afforded.  And 
may  occasionally  occur,  in  which,  from  unforeseen  circum- 

inces,  even  after  the  most  skillful  management,  the  dentist 
may  be  disappointed  in  his  expectations,  and  fail  in  the  attain- 
ment  of  the  object  for  which  his  services  were  solicited/* 

It  is  scarcely  necessary  to  give  any  directions  with  regard  to 
the  manner  of  holding  the  file*  In  filing  the  front  teeth  and 
those  OD  the  right  side  of  the  mouth,  the  operator  should  stand 
to  the  right  and  a  little  behind  the  patient,  in  order  to  steady 
the  head,  as  it  rests  against  the  back  of  the  operating  chair,  with 
his  left  arm ;  while  with  the  fingers  of  the  left  hand  the  lips  are 
raised  and  the  teeth  properly  exposed  for  the  operation*  In 
filing  the  teeth  on  the  left  side  of  the  mooth  it  may  be  necessary 
for  the  operator  to  stand  upon  the  left  side  of  his  patient.  The 
file,  firmly  grasped  between  the  thumb  and  middle  finger  of  the 
right  hand,  with  the  end  of  the  forefinger  resting  upon  its  outer 
cod,  should  be  moved  backward  and  forward  in  a  direct  line,  as 
any  deviation  from  this  would  immediately  snap  the  instrument. 
The  firiit  opening  between  the  teeth,  when  the  approximal  edges 
of  the  two  are  carious,  should  be  made  with  a  flat  file,  about  one- 
fottrth  of  a  line  in  thickness,  cut  on  both  sides  and  both  edges ; 
this  done,  a  file  cut  on  one  side  and  both  edges  should  be  em* 
ployed  for  the  completion  of  the  operation.  If  only  one  tooth 
is  decayed,  the  operation  may  be  commenced  and  completed 
with  a  »afe-sided  file.  The  file,  during  the  operation,  should  be 
frequently  dipped  in  water,  to  prevent  it  from  becoming  heated 
or  clogged  while  in  use ;  having  the  water  warm  or  tepid  where 
teeth  are  sensitive*     When  the  file  becomes  so  much  clogged 
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that  the  water  or  a  brusli  will  not  cleanse  them,  a  brags  or  Bte 
scratch-brush  may  be  used,  or  they  may  be  dipped  in  sulpliuriel 
or  chlorohydric  acid,  ami  thou  washed  with  the  greatest  careto^ 
remove  every  trace  of  acid* 

Fjrt.  75, 


Fig,  75  represents  various  forms  of  the  thin  separating  file. 

To  secure  the  success  of  the  operation,  it  is  sometimes  neces- 
sary to  file  away  a  considerable  portion  of  the  tooth ;  but  in 
doing  this,  the  operator  should  be  careful  not  to  destroy  the 
symmetry  of  the  labial  surface.  The  aperture,  anteriorly, 
should  only  be  wide  enough  to  admit  of  a  free  oblique  or  diagonal 
motion  of  a  safe-sided  file  of  about  one-fourth  of  a  line  in  thick- 
ness- In  this  way,  one-fourth  or  more  of  a  tooth  may  be  re- 
moved without  materially  altering  its  external  appearance.  But 
a  tooth  should  not  be  filed  entirely  to  the  gum ;  a  shoulder 
should  be  left  to  prevent  its  approximation  to  the  adjoining 
tooth.  Sometimes  the  decay  is  of  such  size  and  so  situated, 
that  it  may  he  removed  by  means  of  enamel  chisels  and  scrapers 
with  less  alteration  in  the  external  or  labial  surface  of  the  tooth. 
These  very  valuable  instruments  will  also  be  found  useful  for 
rapid  cutting  preparatory  to  the  slower  action  of  the  file.  A 
rounded  form  can  be  given  by  them  to  the  inner  angles  of  the 
teeth,  for  wliich  pui-pose  they  may  either  follow  or  take  the 
place  of  the  file. 

When  the  decay  occupies  a  large  portion  of  the  approximsl 
surface,  and  has  penetrated  into  the  tooth  to  a  considerable 
depth,  destroying  the  enamel  anteriorly,  and  causing  it  to  pre- 
sent  a  ragged  and  uneven  edge,  it  will  be  necessai-y  to  form  a 
wider  exterior  aperture  than  mere  regard  for  appearance  would 
dictate*  When  the  approximal  surfaces  of  the  two  front  teeth 
are  aff'ected  with  caries,  about  an  equal  portion  should,  if  cir- 
cumstances permit,  he  filed  from  each  tooth.  In  the  case  of 
delicate  front  teeth  or  teeth  slightly  loose  in  their  sockets,  it  will 
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well  before  filing  to  mould  a  small  piece  of  gutta-percha 

»und  or  agninst  the  inner  surfaces  of  the  tooth  to  be  filed  and 

reral  adjoining  ones*  It  give*i  support  to  frail  teeth,  and 
greatlj^  b^^eus  the  danger  of  irritation  from  the  motion  imparted 
ty  the   file   to  teeth  which  are  not  firmlj  set  in   their  sockets. 

otno  use  for  this  purpose  plaster;  but  we  think  the  gutta- 
ercha,  as  suggested  by  Professor  Gorgas,  will  be  found  alto- 
gether more  conveniently  applied  and  more  agreeable  to  the 
patient. 

Fig,  76  represents  a  fr(jnt  view  of  the  superior  incisors  and 
CQj^pids  after  haWng  been  filed,  showing  the  shoulder  left  near 
the  gum ;  which,  however,  should  not 
bare  the  sharp  angle  represented  in  the 
drawing.  To  prevent  this,  the  operation 
may  he  completed  with  a  round-edged 

parating  file   or  else  with   a  delicate 
Bouse- tail  file. 

After  a  sufficient  portion  of  the  tooth  has  been  filed  away,  the 
surface  should  be  made  as  smooth  as  possible  with  a  very  fine  or 
half  worn  file,  or  with  Arkansas  stone,  finishing  with  pumice- 
stone  or  powdered  silex,  applied  upon  a  piece  of  cord,  tape,  or 
suitably  shaped  piece  of  hard,  tough  wood.  All  edges  and  sharp 
corners  should  be  rounded  and  made  smooth,  and  when  the 
operation  is  completed,  the  patient  should  be  directed  to  keep 
the  filed  surfaces  perfectly  clean ;  for  if  the  raucous  secretions 
of  the  mouth,  or  extraneous  matter  is  permitted  to  adhere  to 
thent,  a  recurrence  of  the  disease  will  take  place. 

In  Fig*  77  is  represented  a  posterior  view  of  the  superior  in- 
eiaora   and  cuspids  after  having 
lM*eu  filed;   also,  cif  the  bicuspids 
and  molars*  after  having  l)een  sub- 
jected to  the  same  operation* 

In  separating  the  bicuspids,  a 
space  should  be  made  somewhat 
ill  the  form  of  the  letter  V;  it 
abould  not,  however,  form  an 
*r  '  lie  at   the  gum;  fur  its 

f  -  '    a    file,   shaped    like  a 

clockmaker'a   pinion^file,    or    one 
that  is  oval  on  one  side  and  flat 
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on  the  other,  will  be  found  most  suitable*  A  space  shaped  in 
thU  manner  will  prevent  the  approximation  of  the  sides  of  the 
teeth^  and  if  filling  be  necessary,  it  will  enable  the  operator  to 
do  it  in  the  mo8t  perfect  manner.  ^M 

When  the  separation  of  the  molar  teeth  becomes  neceBStrV) 
the  same  shaped  space  should  be  formed.  But  as  the^e  tevth 
are  situated  far  back  in  the  mouth,  it  cannot  often  be  done  with  a 
straight  file;  to  obviate  this  difficulty,  an  instrument,  withwhick 
every  dentist  is  acquainted,  denominated  a  file-carrier,  is  usually 
employed.  But  in  consequence  of  the  difficulty  of  procuring  in- 
struments  of  this  kind,  exactly  suited  to  holding  files  of  the 
right  shape,  the  author,  a  few  years  ago,  sent  some  file  patterns 
to  Stubs*  manufactory,  in  England,  and  had  files  made,  which 
he  found  to  answer  his  fullest  expectations.  These  files  (Fig, 
78),  are  shaped  something  like  a  pinion  file :   they  are  an  indi 
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and  a  half  long,  and  have  a  handle  of  about  six  inches  in  leu 
bent  in  such  a  manner  that  the  instrument  may  be  used  betK 
the  molar  teeth  without  interfering  with  the  corners  of  t^L 
mouth.  They  are  in  pairs--fOne  for  the  right  and  one  for  iflj 
left  side  of  the  mouth.     Two  patterns  are  represented;  th^ 
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upper,  m  0(>nsei|ii<;Dce  of  the  handle  being  on  a  line  with  the 
I  file,  works  more  easily  than  the  lower  one. 

A  great,  variety  of  V  shaped  separating  files  are  now  to  be 
found  in  the  dental  depots,  from  English,  French,  and  American 
manufactarers.  Fig.  79  will  give  a  correct  idea  of  some  of 
the&e  shapes. 

Fig.  80  represents  a  very  useful  file-carrier  invented  by  Dr. 
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through  the  arms  a  and  6, 


Ji 


there  are  square  mortices  to  receive  the  ends  of  the  file  and  to 
keep  It  from  turning.  The  arm  b  comes  off  at  an  obtuse  angle. 
The  file  is  prepared  by  making  each  end  square,  corresponding 
with  the  size  of  the  mortices  in  the  arms,  and  is  adjusted  to  the 
carrier  hy  first  putting  one  end  of  the  tile  into  the  arm  a,  and 
pn^Siiting  down  the  other  end  into  the  mortice  6  ;  the  spring,  con- 
stituting that  portion  of  the  instrument  between  the  arms,  yields 
iufficientlv  to  admit  of  this.  It  is  so  constructed  that  the  handle 
[brought  on  a  line  with  the  file — consequently  two  are  required, 
'  otie  for  each  side  of  the  moutk 

Fig.  8U 


1  .^  I  i  resents  an  excellent  file-carrier,  in  which  the  file 
eta  with  ease  be  set  at  any  required  angle,  and  will  suit  either 
nde  of  the  mouth. 


CHAPTER    THIRD. 
FILLING  TKETH. 

This  is  one  of  the  most  difficult  operations  the  dentist  is 
called  upon  to  perform ;  it  often  baffles  the  skill  of  operators 
who  have  been  in  practice  many  years.  It  is  advisable  only 
under  certain  circumstances,  and  when  the  operation  is  per- 
formed without  due  regard  to  these,  it  may  be  productive  of 
injury  rather  than  benefit.  It  is  the  only  certain  remedy  that 
can  be  applied  for  arresting  the  progress  of  deep-seated  caries; 
but  to  be  effective,  it  must  be  executed  in  the  most  thorough  and 
perfect  manner.  The  preservation  of  a  tooth  may  be  regarded 
as  certain  when  well  filled,  and  with  a  suitable  material,  if  it  be 
afterwards  kept  constantly  clean.  At  any  rate,  it  will  never 
again  be  attacked  by  caries  in  the  same  place. 

On  this  highly  important  operation,  Dr.  E.  Parmly  thus  re- 
marks: ^'  If  preservation  is  as  good  as  a  cure,  this  is  as  good  as 
both;  for  the  operation  of  stopping,  when  thoroughly  performed, 
is  both  preservation  and  cure.  And  yet  it  must  never  be  forgotten, 
that  this  assertion  is  true  only  in  those  instances  in  which  the 
operation  is  well  and  properly  done;  and,  perhaps,  it  is  im- 
perfectly and  improperly  performed  more  frequently  than  any 
other  operation  on  the  teeth. 

"  There  are  reasons  for  this  fact,  into  which  every  ambitious 
and  honorable  practitioner  will  carefully  inquire.  Although  the 
books  are  explicit  on  this  point,  I  deem  it  sufficiently  important 
to  deserve  a  few  additional  remarks.  The  following  considera- 
tions are  essential,  and,  therefore,  indispensable  to  success  in 
this  department  of  practice.  Firstly — The  instruments  used 
must  be  of  the  proper  construction  and  variety.  Secondly — The 
metal  employed  must  be  properly  prepared  as  well  as  properly 
introduced.  Thirdly — The  cavity  which  receives  the  metal, 
must  be  so  shaped  as  to  retain  it  in  such  a  manner  as  to  exclude 
not  only  solids,  but  all  fluids,  and  even  the  atmosphere'  itself. 
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Wy — Thi*  surface  of  the  metal  must  be  left  in  such  condi- 
k  to  place  it  beyond  the  reach  of  injury  from  food  and 
Kteebiinieal  agents  with  which  it  necessarily  comeia  in  con- 
Fifthly — The  tooth  thus  stopped  shoMld  be  free  from  pain^ 

known  cause  of  internal  inflammation.** 
'  important  that  the  openition  be  porformi*d  before  the 
ias  reached  the  pulp  cavity ;  after  this,  the  permanent 
ion  of  the  tooth  may  be  regarded  as  more  or  less  ques- 
ile#  Still,  under  favorable  circumstances,  the  author  be- 
ik  may,  in  the  majority  of  cases,  be  performed  with  success. 
■  the  propriety  and  manner  of  filling  a  tooth  after  the  pulp 
■Dme  exposed,  will  hereafter  come  up  for  special  consider- 
Bis  well,  aI»o,  as  the  operation  of  filling  the  pulp  cavity 
Hie  d€*9truction  of  the  pulp;  it  will  not  be  necessary  to 
[e  upon  these  subjects  at  this  time. 

ftftth  IB  sometimes  exceedingly  sensitive  when  the  nerve  is 
^sed;  but  this  need  not  deter  the  operator  from  removing 
fcayed  part  and  filling  the  cavity,  as  the  only  inconvenience 
pecasion  the  patient,  will  be  a  little  suflfering  during  the 
hon,  and  slight  momentary  pain  for  a  few  days,  whenever 
iiing  hot  or  cold  is  taken  into  the  mouth.  But  when  the 
liiity  is  80  great  that  the  patient  cannot  bear  the  removal 

Kiseased  part,  as  occasionally  occurs,  it  may  be  allayed 
pplication  of  chloride  of  zinc  to  the  cavity  of  the  tooth, 
Bin  three  to  six  minutes.  When  this  18  done,  care  .should 
■n  to  prevent  it  from  coming  in  contact  with  any  of  the 
Brts  of  the  mouth,  on  account  of  its  active  escharotic 
Hies,  The  fortieth  or  fiftieth  part  of  a  grain  of  arsenic  is 
imes  applied,  but  there  is  great  danger  of  destroying  the 
)o(  the  pulp  by  the  use  of  this  agent,  even  though  it  be 
to  rumain  for  only  a  few  hours.  Cobalt  is  said  to  be 
;eroti0  and  equally  efficacious. 

Inform  applied  to  the  cavity  on  a  small  piece  of  cotton 
give  a  temporary  insensibility,  and  has  the  merit  of 
lite  harmless;  which  cannot  be  said  of  chloride  of  zinc, 
or  cobalt^ — ^the  first  sometimes  acting  injur iousjly  upon 
ine,  the  two  latter  upon  the  dental  pulp.  The  safest 
baps  best  w*ay  of  meeting  the  difficulty,  is  to  have  the 
ini  T«ry  sharp  and  well  tempered,  and  to  cut  fijrmly  and 
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decidedly;   for  the  .scraping  of  a  dull  instruineDt  is  quite  u 
painful  aa  the  cut  of  a  sharp  one. 

Again,  this  acute  sensitiveness  of  dentine  is  due  to  the  presence 
of  nerve  fibres,  as  conjectured  by  Dr.  Msynard,  and  demott- 
atrated  by  Professor  Johnston  (see  pajje  50);  therefore,  we  shall 
save  the  patient  much  suffering  by  making  the  first  strokes  of 
the  instrument  in  such  direction  as  to  sever  these  fibres,  as  recom- 
ibended  by  Dr.  Maynard. 


MATERIALS  EMPLOYED  FOR  FILLING  TEETH. 

Among  the  articles  which  have  been  employed  for  filling  teeth, 
are  gold,  pbitina,  silver,  tin,  lead;  fusible  alloys  of  tin,  lead,  bis- 
muth and  cadmium  ;  amalgams,  gutta  percha,  oxy-chloride  of  zinc, 
and  various  preparations  of  the  gum-re^ins.  Of  these  no  single 
one  can  be  said  to  unite  all  the  requirements  of  a  perfect  material 
for  filling,  which  may  be  enumerated: — 1.  Resistance  to  the 
meclianical  action  of  mastication.  2*  Resistance  to  the  chemi- 
cal agencies  of  the  mouth,  3,  Facility  of  introduction  and 
consolidation.  4,  Harmony  of  color.  5.  Absence  of  all  gal* 
vanic,  chemical  or  vital  action  upon  the  teeth  or  the  general 
system.     6.  Absence  of  all  heat-conducting  property. 

Gold  FoiL — To  the  use  of  this  material,  when  properly  pre- 
pared, there  is  the  least  possible  objection:  perfectly  answering 
the  first,  secondj  and  fifth  requirements;  to  a  great  extent  the 
third,  if  in  skillful  hands;  but  deficient  in  the  fourth  and  sixth. 
It  is  the  only  one,  in  the  opinion  of  the  author j  which  should 
ever  be  employed  for  the  permanent  filling  of  teeth.  No  better 
material  is  wanted  for  the  operation,  A  tooth  may  be  so  filled 
with  it  as  to  secure,  in  almost  every  case,  its  permanent  preser- 
vation. It  should,  however,  he  perfectly  pure,  be  beaten  into 
thin  leaves,  and  well  annealed  before  it  is  used,  Wlien  pre- 
pared In  this  manner,  it  may  be  pressed  into  all  the  inequalities 
of  the  cavity,  aud  rendered  so  firm  and  soUd  vls  to  be  imperme- 
able to  the  fluids  of  the  mouth'** 

•  It  would  soem  from  what  Fauohurd  aaji  npoD  the  »ubjooi|  {L§  Chirur^iw  J}en(i*tt, 
tome  2,  F>iJ.  (1^-70,)  tliat  this  motal,  to  come  extent  fti  lewt^  bM  been  used  Tor  fiUiiig 
ttftUi  ruf  tt  lung  time.    Altbaugli  be  gives  the  prefereaee  to  tin  and  \tmdp  on  Aceoiuit 
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Althongh  there  may  be  no  difference  in  the  purity  of  the  gold, 
ftnd  the  thickness  of  the  leaves;  yet  a  marked  difference  will  be 
found  to  exist  in  the  malleability  and  toughness  of  the  foil  of 
different  beaters.  The  art  of  preparing  gold  for  filling  teeth  is 
exceedingly  nice  and  diflScult  one,  and  is  believed  to  have 
'attained  greater  perfection  in  the  United  States  thsin  in  any 
i-olher  country ;  at  least  this  fact  is  so  generally  admitted,  that 
jy  of  the  most  eminent  European  practitioners  procure  nearly 
all  they  use  from  Mr.  Charles  Abbey,  of  Philadelphia,  the  oldest 
maniifaeturer  in  America.  There  are,  however,  many  other  gold 
be«iter»  in  the  United  States  who  manufacture  gold  foil  of  a  very 
excellent  quality. 
hThe  thickness  of  the  leaves  is  determined  by  the  number  of 
ins  each  contains,  and  is  designated  by  numbers  on  the  books, 
bviwccn  the  leaves  of  which  they  are  placed,  after  having  been 
properly  annealed.  These  numbers  range  from  4  to  20*  The 
of  the  leaves,  generally,  varies  two  grains,  so  that  the 
run,  4^  6,  8,  10,  and  so  on  up  to  20.  A  book  contain- 
ing a  quarter  of  an  ounce  of  No.  4,  will  have  thirty  leaves  in  it. 
Some  dentists  use  foil  varying  in  Nos.  from  4  up  to  20,  while 
oUiers  confine  themselves  to  a  single  number.  If  but  one  num- 
ber be  used,  4  will»  perhaps,  be  found  better  than  any  other.  The 
author  has  used  Nos.  4,  6,  8,  10  and  15,  but  he  prefers  the  first, 
and  is  decidedly  of  opinion,  that  in  a  large  majority  of  cases,  a 
better  filling  can  be  made  with  it  than  any  of  the  others.  There 
may  be  cases  in  which  higher  numbers  can  be  more  advanta- 
geously employed  ;  as  for  instance  in  fang  fillings  and  in  cavities 
which  are  either  very  large  or  very  small. 

Foil  manufactured  from  ><ponge  or  crystalline  gold,  is  so  ad- 
beaive,  that  any  number  of  pieces  may  be  welded  one  to  another ; 
thua  u  part,  or  even  the  whole  of  the  crown  of  a  tooth,  may  be 
built  up  with  it.  The  same  properties  may  also  be  imparted  to 
foil  manufactured  in  the  ordinary  way,  by  re-annealing.  This 
property  is  peculiarly  valuable  in  many  cases  where  it  becomes 
to  build  up  a  large  portion  of  the  crown  of  a  tooth ; 


«f  t)i«  frtsipr  mftUsftbttitj  of  these  metals,  he  $poakti  of  ^old  m  beini;  u»4>d  by  other 
Bnl  the  o|»«r»ti«n  of  fiUing  teeth,  ftt  the  time  thtJ»  author  wrot«,  was  very 
liBptAwtly  umltunitood,  iind  the  gold  then  employed  Cur  the  parpote  must  hare  been 
^  prvpftrod  M  to  r0Dd«r  iU  ate  exceedingly  difficult. 
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but  when  it  is  need,  instruiDents  having  serrated  points  u^ere- 
ijuirecl,  like  those  employed  m  the  use  of  crystalline  gold»  But 
for  filliug  ordinary  ciivitiea  in  teeth,  thin  property  is  of  no  td* 
vuntage  ;  indeed,  for  filling  a  deep  eiivity,  having  an  orifice  no 
larger  thiin  the  bottom,  it  is  objectionable,  as  more  time  and  labor 
is  required  to  reach  the  same  point  of  excellence  with  it,  than 
with  foil  such  as  is  usually  obtained  from  the  best  manufjK- 
turers.* 

Sponge  or  Crt/siaUine  Gold  has  receutly  been  employed  by 
some  dentists  for  filling  teeth.  The  author  has  used  it  in  a  num- 
ber of  cases  ivith  very  satisfactory  results.  Since  the  public** 
tion  of  the  fifth  edition  of  this  work,  the  properties  of  crystalline 
or  sponge  gold  have  been  more  thoroughly  and  extensively  tested, 
and  the  result,  especially  ^ith  the  last  named  preparation,  has 
fully  confirmed  the  favorable  opinion  entertained  hy  us  with  re- 
gard to  its  value.  Those  who  have  had  most  experience  in  the 
use  of  it,  say  it  is  superior,  in  many  cases,  to  foil.  The 'author 
is  acquainted  with  several  of  the  most  skillful  operators  io  the 
United  States,  who  have  used  it  almost  exclusively  in  their  prac- 
tice for  several  years ;  and  has  seen  fillings  made  by  some  of 
these  gentlemen,  which  for  beauty  and  solidity  he  doe.H  not  think 
could  be  surpassed.  He  has  also  himself  made  some  fillings 
with  this  material,  which  he  believes  it  would  be  impossible  to 
make  with  ordinary  gold  foil.  The  crystals  possess  the  property, 
when  pressed  firmly  against  each  other,  of  welding  and  becoming 
as  solid  and  almost  as  incapable  of  disintegration  or  crumbling 
as  a  piece  of  bullion  or  coin.  This  property  enables  a  skillful 
manipulator  to  supply  almost  any  loss  which  a  tooth  may  have 
sustained,  even  to  the  building  up  of  an  entire  crown.  Still  it 
will  never  supersede  the  use  of  non-adhesive  gold  foil,  as  there 
are  myny  cases  in  which  the  latter  can  be  used  more  advan- 
tageously and  with  more  facility  than  the  former.  Nor  will  the 
employnient  of  it,  in  the  opinion  of  the  author,  ever  become  uni- 
versal ;  for  the  reason  thjit  more  care  and  skill  are  required  to 


*  Adhesive  gold  fuil  htkis  been  known  to  somv  duiitiisti  for  maiij  yeltrSp  but  Dr.  R. 
Arthiir  wn^  lb«  Grst  to  dcscinbe  tfae  proper  mftaner  uf  nsing  it  (A  Iroalise  on  iJio  Ci« 
of  Adbi?Eiivo  tiuld  Foil,  1857).  Uc  daicut  Chat  Ibe  same  point  of  exceUence  OAa  be  ftt- 
t&iucd  ^itb  it  a£  with  the  boit  preparaiion^  of  crjetaUioe  gold. 
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wmke  a  good  filling  with  it  than  with  leaf^goW,  especially  when 
the  ca?ity  in  the  tooth  is  difficult  of  access.  Filling  with  crjstal 
pjld  or  adhesive  foil,  especially  the  latter,  is  more  tedious  than 
the  same  operation  with  ordinary  foil.  Again,  the  necessity  of 
excluding  saliva  from  the  filling  during  the  operation  is  im- 
pwative  ;  for  the  slightest  moisture  destroys  the  adhesiveness  of 
the  material,  upon  which  depends  the  success  of  the  operation. 

Experiments  have  been  made  with  giher,  platina  and  alumi- 
nium ;  but  with  unsatisfactory  results.  They  are  less  malleable 
than  gold,  and  therefore  cannot  be  made  so  thin  ;  at  the  same 
time  they  have  not  the  softness  of  tin ;  hence  they  work  harshly 
under  the  plugger.  But  for  this,  platina  would  prove  a  very 
Tainable  material.  An  additional  objection  to  silver  is  its  lia- 
bility to  undergo  chemicat  change,  being  in  this  respect  greatly 
inferior  to  pure  tin.  The  peculiarity  of  aluminium,  in  this  rela- 
I  lion,  in  the  imposeibility  of  welding  its  leaves  by  pressure  :  even 
miller  the  gold  beater's  hammer  it   forms  loose  scales  which  no 

tn^mling  can  make  adherent. 
Tin  FoU. — This,  when  chemically  pure,  and  properly  pre- 
jred,  is  less  objectionnble  fur  filling  teeth,  thjin  most  of  the 
articles  hereafter  enumerated.  Under  favorable  circumstances, 
if  skiUfully  introduced,  it  will  prevent  the  recurrence  of  caries. 
But  if  the  fluids  of  the  mouth  are  vitiated,  it  *soon  oxidizes  and 
mriis  black;  and  then^  instead  of  preventing,  it  rather  promotes 
tt  reeurrerice  of  the  disease.     This,  with  the  author,  has  consti- 

Itittcti  an  insuperable  objection  to  its  use.  As  an  excuse  for  its 
i;inployment,  however,  many  operators  sny,  that  in  consequence 
of  it*  greater  softness^  it  can  oftentimes  be  employed  for  filling 
f^  bad)y-!»httped  and  largo  cavity  where  gobl  cannot  be  used.  We 
do  not,  however^  regard  this  as  a  valid  objection  ;  for  any  tooth 
that  can  be  fiUetl  witli  tin,  can  be  equally  well  filled  with  gold. 
Othtni  again  employ  it,  because  many  of  their  patients  are  not 
able  to  |iay  for  a  more  costly  material.  Now,  if  a  tooth  is  worth 
filling  at  all,  it  is  worth  filling  in  a  proper  manner,  and  with  a 
suitable  material,  and  it  would  be  more  creditable  to  the  operator 
to  divide  the  expense  with  his  poor  patient,  than  to  use  an  article 
tliat  may  never  benefit  hitiu 

Xaoii  t«  far  more  objectionable  than  tin,  as  it  is  more  easily 
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decomposed  by  the  secretions  of  the  mouth ;  its  introduction  into 
the  stomach  might  be  productive  of  serious  injury  to  the  general 
health  of  the  patient.  But,  happily,  this  article  is  now  seldom 
used,  except  by  the  most  ignorant  and  lowest  class  of  empirics. 

D^Arcefa  Metal,  an  alloy  of  tin,  lead  and  bismuth  was  once 
empirically  used  in  a  fused  state.  But  two  serious  objections 
compelled  its  abandonment.  The  high  temperature  (212^)  caused 
great  pain  and  excited  inflammation.  If  from  this  cause  the 
tooth  was  not  lost,  the  shrinkage  of  the  metal  on  cooling  admit- 
ted moisture  into  the  cavity  and  the  decay  progressed. 

The  attention  of  the  profession  has  recently  been  called  to  a 
somewhat  similar  alloy,  discovered  by  Dr.  B.  Wood.  The  feature 
of  Dr.  Wood's  discovery  is  the  remarkable  property  of  cadmium 
in  reducing  the  fusion  point  of  the  fusible  alloys.  This  over- 
comes in  good  measure  the  first  objection  against  D'Arcet's 
metal,  and  the  second  perhaps  altogether.  It  may  be  introduced 
in  properly  sized  pieces,  cold  ;  then  made  plastic  and  pressed  to 
place  with  blunt  instruments  suitably  shaped  and  heated  to  the 
proper  temperature.  Over  a  sensitive  pulp,  a  layer  of  non-con- 
ducting asbestos  may  be  interposed.  The  merits  of  this  applica- 
tion of  Dr.  Wood's  otherwise  very  valuable  discovery,  have 
scarcely  had  a  sufficient  test.  We  cannot  speak  from  any  ex- 
perience in  its  use ;  but  should  think  that  it  might  be  experimented 
with  in  certain  cases,  where  the  use  of  gold  is  inadmissible, 
and  where  there  is  little  or  no  danger  of  irritation  from  the  ele- 
vated temperature  necessary  to  its  use. 

Amalgam,  also  known  by  the  name  of  mineral  cement,  or 
lithodeon,  is  the  most  pernicious  material  that  has  ever  been 
employed  for  filling  teeth.  It  almost  always  oxydizes  in  the 
mouth,  turning  the  teeth  black,  and  often  hastens  their  destruc- 
tion. When  used  in  considerable  quantity,  it  is  apt  to  exert  a 
deleterious  effect  upon  the  alveolo-dental  membranes,  gums,  and 
other  parts  of  the  mouth. 

In  the  first  edition  of  this  work,  the  author  expressed  his  dis- 
approbation of  the  employment  of  this  article ;  since  which  time 
he  has  had  abundant  opportunity  of  observing  its  effects,  and  is 
fully  confirmed  in  the  unfavorable  opinion  which  he  then  ex- 
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pressed  with  regard  to  it.  Several  decided  cases  of  salivation, 
occasioned  by  the  use  of  it,  have  fallen  under  liis  observation* 
,  Sotue  have  endeavored  to  obviate  the  objections  existing  to  ita 
by  employing  silver  perfectly  pure  ;  but  it  matters  not  how 
pare  this  metal  may  be,  the  amalgam  is  equally  deleterious  in 
its  effects,  for  the  mercury  is  the  mischievous  infjredient. 

The  amalgam  most  recently  approved  by  its  advocates  is  made 
by  mixiDg  mercury  with  filings  of  an  alloy  of  silver  and  tin. 
Great  care  is  used  to  press  out  all  excess  of  mercury  through 
buckskin f  and  to  wash  out  all  the  oxide  in  alcohol,  kc.  Its 
iritflids  claim  for  it,  thus  carefully  prepared,  that  it  will  not  often 
bliKken  the  teeth,  and  that  very  little  if  any  free  mercury  can 
esdape  into  the  tooth  or  the  mouth. 

Tliat  it  is  a  very  convenient  material ;  can  be  put  where  gold 
eamiot;  beoomes  very  hard  and  may  last  for  many  years,  we 
^^iMbt  not;  but  nothing  we  have  seen,  read,  or  heard,  can  per- 
^pmsdc  us  that  the  profession  would  not  have  been  benefited  if 
^  m4?rcarial  amalgams  had  never  been  known. 

(7tfm  AIa$tu\  at  one  time  much  used,  is  now  sehlom  employed, 
except  as  a  temporary  filling  when  the  pulp  of  the  tooth  is  ex- 
poa<Kl ;  even  for  this  purpose  it  requires  to  be  often  renewed,  as 
it  is  soon  dissolved  by  the  saliva. 

An  alcoholic  solution  of  Gum  Sandnrach  or  Mastic^  is  some- 
tinii^s  used  to  retain  arsenical  prep^j rations  in  the  cavity  for  the 
desiroction  of  a  nerve.  A  piece  of  cotton  saturated  with  the 
ifkalutton  is  readily  introduced,  hardens  quickly,  and  may  keep  its 
plaee  for  sevoral  days  if  required. 

Gutta  Ptrcha  is  an  excellent  material  for  temporary  fillings. 
It  may  be  made  harder,  whiter  and  less  contractile  by  ineorpo- 
raling  with  it  some  very  fine  powdur  of  feldspar,  silex,  lime  or 
oiagnesta.  A  very  excellent  preparation  known  as  HilV$  stop- 
ping is  made  by  mixing  gutta  percha  with  as  much  of  the  follow* 
tug  powder  as  it  will  lioM  without  becoming  brittle — (juicklime, 
two  parta,  very  fine  quartz  and  feldspar,  one  part  each.  Of  all 
temporary  fillings  this  is  probably  the  best  yet  known. 

A  mixture  of  chloride  of  zinc  and  oxide  of  zinc,  has  been 
lately  much  used  under  the  various  names  of  ojy-chloride  of  zin('. 
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osteo*dentirie,  oBteo-plastic,  mineral  paste,  &c.  Quackery 
seized  it  with  eagerness  and  plastered  up  many  teeth  with 
mortar  even  more  conveniently  used  than  amalgam.  The  chloride 
in  it  will  injure  the  tooth  euhstance  in  some  eases.  It  may  laat 
for  eome  time  in  a  cavity,  but  it  often  crumbles  away  in  a  fev 
weeks  or  months.  Still  as  a  tcjuporari/  filling  it  maj^  if  employed 
with  caution  and  judgment,  be  found  ui^cful,  and  for  certain 
eases  very  valuable. 


instri:ments  for  forming  trk  cavity. 

For  tlie  removal  of  the  dit^eased  part  of  a  tooth,  and  the 
formation  of  a  cavity  for  the  proper  reception  and  retention  of  a 
fillings  a  variety  of  instruments  are  required,  which  t^hould  be 
constructed  of  the  best  steel,  and  so  tempered  as  to  prevent  them 
from  eitlier  breaking  or  bending.  Their  points  should  be  so 
shaped,  that  they  may  be  conveniently  applied  to  any  part  of  a 
tooth,  and  made  to  act  readily  up<.>n  the  portion  which  it  is  neces- 
sary to  remove. 

The  instruments  employed  for  this  purpoae  are  called  excava- 
toi«.     They  may  be  formed  either  with  handle  and  point  in  one 

piece ;  or  fitted  to  se- 
parate  handles  made 
of  wood,  ivory,  pearl 
or  cameo ;  or  be  made 
to  fit  in  to  one  common 
socket  handle.  Those 
having  separate  han- 
dles are  more  conve- 
nient than  the  others, 
but  it  would  be  well  for 
every  practitioner  to  I 
be  provided  with  a  num- 
ber of  each  kind.  Steel- 
handled  excavators  are 
Ig^  cheaper   than  wooden  ■ 

or  ivory-handled  ones ; 
but  if  small  they  are  not  so  easily  grasped,  and  if  large  they 
become  too  heavy.     The  handle  best  suited  for  delicate  manipu* 
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Utioa  IB  made  of  cocoa  or  ebony,  largest  an  inch  above  the 
L  ferule,  and  tapering  both  ways.  The  principle  of  construction 
H  i$  lo  give  safficient  size  for  the  fingers  to  hold  it  securely,  and  to 
^phseu  the  weight  at  the  end  of  the  handle.  Socket  handles  are 
"■useful  for  those  who  wish  compactness  of  apparatus;   abo  for 

those  who  are  in  the  habit  of  pointing  their  own  instruments. 

Fig.  83  represents  such  an  insti-ument ;  the  lower  one  made  of 

I  Fia.  83. 
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iTory,  ebony  or  cocoa,  will  be  found  very  valuable.  Its  shape 
might  be  better  suited  to  some  operators  if  made  somewhat  larger 
josl  above  the  ferule. 

The  fiat  and  burr-headed  tlrills  are  very  useful  for  enlarging 
the  orifice  of  a  cavity.  The  pressure  of  the  instrument  ngainst 
the  hand,  between  the  thumb  and  fore-finger,  is  often  produc- 
tive of  much  irritation.  To  prevent  which,  a  socket  ring  or 
shield  like  the  one  represented  in  Fig.  82,  invented  by  Dr. 
Westcott,  may  be  used  with  advantage.  It  consists  of  a  ring 
adapted  to  the  fore  or  middle  finger^  with  a  small  socket  attached 
to  the  inside. 

The  author  u«e8  an  open  ring  like  the  one  represented  in  Fig. 
84,  with  an  arm  a  little  more  than  an  inch  in  length  attached, 
having  a  socket  at  the  extremity  resting  in  the 
boUow  of  the  hand,  between  the  thumb  and 
fore^finger.  This  he  finds  much  more  conve- 
menli  as  it  enables  him  to  apply  more  pressure 
upon  the  instrument  without  irritiiting  the  finger, 
mad  08  the  ring  is  open,  it  adapts  itself  more 
readily  to  it. 

A  socket  handle  may  also  be  used  for  drills  as 
for  excavators.  It  may  be  shaped  like  the  ex* 
cavator  socket  (Fig.  83),  with  the  end  of  the 
handle  pointed  so  as  to  fit  into  the  ring  (Figs, 
82,  84);  or  it  may  have  a  flattened,  revolving  head.     The  bits 

ajr  be  fitted  either  by  firmly  pressing  tbem  into  a  simple  round 
or  a  trigger  socket  may  be  used. 


FtG.  Si. 
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Dr.  Forbes  has  adapted  to  enamel  burrs,  chisels  and  gouges, 
an  ingonioixs  handle,  which,  by  the  simple  turning  of  a  small 
wrenchj  secures  the  square-cornered  bits  very  firmly  (Fig.  8.5). 

The  principle  may  be 
applied  to  handles  d 
different  shapes  and 
sizes,  provided  thej 
are  not  too  small. 

The  old  fashioneJ 
bow-and-string    drill 
is  now  disused;  part- 
ly because  of  its  for- 
midable   appearance^ 
but  chiefly  because  there  is  danger  of  revolving  it  with  too  great 
rapidity.     Many  very  ingenious  forms  of  drill-stocks  have  been, 
from  time  to  time,  invented;  of  these  we  present  severaL 

The  instrument  represented  in  Fig.  86  is  a  modification  of  a 

Fig.  86. 


very  ingeniously  contrived  drill-stock  invented  by  Dr.  Maynard, 
for  opening  a  cavity  in  the  grin<Iing,  buccal  or  posterior  approx- 
imal  surface  of  a  molar  tooth.  It  is  so  constructed  as  to  move 
a  drill,  pointing  in  three  different  directions ;  but,  aa  in  the  case 
of  the  drill-stock  used  witli  a  bow,  the  original  instrument  re- 
quired both  hands  to  work  it.  To  obviate  which  difiBcuIty,  it  has 
been  so  improved  that  it  may  be  used  with  one  hand,  as  shown 
in  the  above  engraving. 

Two  drill -stocks  were  presented  to  the  author  some  years  ago, 
the  first  (Fig,  87)  by  Dr.  Jjimes  Robinson,  of  London,  invented 
by  Mr,  McDowell,  of  Lincoln  Inn  Fields.  It  is  upon  the  prin* 
ciple  of  the  helix.  A  drill-stock,  inserted  at  the  end  of  the 
screw,  is  moved  by  means  of  a  female  screw  attached  to  the 
handle  of  the  instrument.     As  may  be  seen  from  the  engraving, 


drilU,  pointing  in  three  directions^  may  be  worked  in  it.  The 
other  Wtts  presented  by  Mr.  John  Lewis,  formerly  of  Burlington, 
Vt*     (Fig.  88.)     It  is  a  beautiful  and  ingeniously  contrived  in- 


strmnent.     The  drill  may  be  worked  in  any  direction  within  its 
circle  of  motion,  from  the  line  of  the  handle  round  to  the  same 
I     line  again. 

k Merry's  drill-stock  (Fig.  89),  more  recently  invented,  is  aim- 
L  Fio.  89. 


r 
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piar  iban  the  preceding,  and  will,  doubtless^  prove  useful  in  cases 
where  such  instruments  are  necessary. 

For  opening  a  cavity  in  the  grinding  surface  of  a  tooth,  par- 
tially covered  by  projecting  portions  of  the  enamel,  the  rose  or 
burr-headed  drill  is  invaluable,  and  it  can  often  be  advantage* 
oiisly  applied  to  the  side  of  a  tooth.     There  are  many  cases^ 

I  too,  where  the  flat  triangular-pointed  drill  can  be  eonv  eniently 
deployed,  a$,  for  example,  when  it  becomes  necessary  to  extend 
tbe  eavity  farther  into  the  tooth  than  the  disease  baa  penetra- 
ted. When  the  drill  is  used,  it  should  be  freffucntly  dipped 
ia  water  to  prev^t  it**  becoming  heated  by  the  friction  against 

,  the  tooth ;  this  precaution  ought  never  to  bo  neglected* 
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A  three-sided  instrument  brought  to  a  point  (Fig.  90),  as  also 
a  chisel-edgeil  (Fig,  91),  and  a  four-sided  one  with  a  cutting 


Fig,  90. 
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Fig.  91. 


Fm.  92. 


edge  (Fig.  92),  may  often  be  used  advantageously  in  cutting 

away  portions  of  enamel  to  enlarge  the  orifice,     Emimol-chiaeU 

of  other  shapes  iind  gouges  are  also  very  valuable  instrumenta 

^^^  ^3  for  the  preliminary  operation  of  opening 

large  cavities,  or  cutting  off  sound  enamel 

or  dentine  whenever  necessary.  Dr*  Forbes,   1 

of  St.  Louis,  has  devised  a  series  of  very 

useful   forma  of  the  enamel  gouge  which 

are  adapted  to  the  handle  in  Fig.  85.  ■ 

But  the  cavity  can  seldom  be  completed 
with  either  of  the  instruments  mentioned 
above.     After  it  has  been  opened,  and  the 
orifice  made  sufficiently  large,  it  should  be 
finished  with  flat  or  curve-pointed  excava- 
tors (Fig.  93),  properly  adapted  to  the  purpose  ;  in  fact,  in  the 
majority  of  cases,  it  should  be  wholly  formed  with  instruments 
of  this  sort. 

Excavators,  shaped  like  those  represented  in  Fig*  93,  have 
been  found  by  the  author  to  be  as  well  adapted  to  the  removal 
of  caries  as  any  which  he  has  ever  employed.  There  should  be 
several  sizes  of  each  shape ;  also  duplicates  of  each  instrument, 
to  prevent  delay,  in  case  of  accident  while  operating.  As  the 
proper  formation  of  the  cavity  greatly  depends  on  having  suit- 
able instniments,  every  operator  should  be  provided  with  a 
large  supply  of  burr-drills  and  excavators,  so  that  he  may  never 
be  at  a  loss  for  such  as  the  peculiarity  of  any  case  may  require. 
He  should  also  have  the  material,  and  know  how,  in  an  emer- 
gency, to  point  his  own  excavators.  For  this  purpose  he  will 
need  a  lamp,  a  small  anvil  and  hammer,  a  set  of  fine  cut  files 
such  as  are  used  by  watchmakers,  and  an  assortment  of  steel 
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rods  of  various  sizes  and  of  the  best  quulitj.  It  ia  not  our  pur* 
pose  to  give  specific  directions  for  working  steel ;  but  we  would 
oBfer  Iwo  cautions:  first,  smaU  points  quickly  become  brittle  by 
hatnmering  and  need  frequent  annealing;  second,  steel  is  greatly 
iBJiir^d  by  raising  it  to  a  full  red  or  white  heat.  A  very  fine 
temper  maybe  given,  after  shaping  the  point,  by  heating  to  red- 
ii«fl»  and  suddenly  plunging  it  in  wax  or  tallow. 

As  excavators  must  be  kept  very  sharp,  an  oil  stone  should  be 
constantly  at  hand.     The  Arkansas  stone  is  superior  for  this 

f»ose  to  all  uther  varieties,  on  account  of  its  hardness,  fineness 
sharpness  of  grit. 

The  preparation  of  the  cavity  in  a  tooth  for  the  reception  of 
a  fiiUog,  is  a  very  essential  part  of  the  operation,  and  though 
usually  the  easiest*  is  sometimes  attended  with  much  dtfBculty, 
The  removal  of  the  diseased  part  is  sometimes  all  that  is  neces- 
earjf  preparatory  to  the  introduction  of  the  gold ;  but  in  the 
majority  of  cases  the  cavity  must  be  so  shaped,  as,  when  properly 
filled,  tci  retain  the  filling  in  place.  The  part  of  the  tooth  sur- 
roimding  the  orifice  should  present  no  rough  or  brittle  edges. 
The  size  of  the  bottom  of  the  cavity  should  be  as  near  that  of  the 
orifice  a«  is  possible,  even  a  little  larger  rather  than  any  smaller. 
Bat  the  difference  between  the  size  of  the  one  and  the  other 
abotild  never  be  very  great;  for  if  the  interior  of  the  cavity  is 
much  larger  than  the  orifice,  it  will  be  difficult  to  make  the  fill- 
ing sufficiently  firm  and  solid  to  render  it  absolutely  impermeable 
to  ibe  fluids  of  the  mouth,*  If,  on  the  other  hand,  the  orifice 
it  larger  than  the  bottom  of  the  cavity,  it  will  be  difficult  to  obtain 
sufficient  stability  for  the  filling,  so  as  to  prevent  it  from  ulti* 
matelj  lo<isening  and  coming  out.     It  often  happens,  however, 

*  Ptacv  ji  lump  of  ooltoD  in  thd  boUow  of  Ibe  buutl  furmod  bj  briugiog  Ibc  vndi  of 
tH«  ^ngrrt  tkginiati  ilie  p&liu.  Tben  pr«ff«  wUh  an  inelrumont  ui>ou  the  centre  of  tha 
rottoo  mi«l  it  irm  t»*ve  the  tidcvof  the  cftflty*  This  simple  illui^triition,  »iig^ge<t«<l  by 
Dr  £4wArd  M4jii«nl»  wUIe^plAin  tbooftuaeof  fjulure,  in  cortniii  clUMSAwbiob  haveeomo 
nadvT  bla  aoUo«»  from  the  btiiiXii  of  ofMirjiturF  uf  deservedly  bigh  reptitntion. 

Tb»<i«.vityt  *inftlle*l  «l  tbe  orifice^  Imd  Itctsn  well  Oiled;  but  tbe  fmai  compression 
gpoD  ibe  evntre  liii>i  dmirti  lh9  gold  frnm  tbfi  n'u\t?9j  ibtiji  pertaiiting  tbe  oooeif  of  fliilda 
maA  ijltinatftij  d«oi^iog  tbe  Untth  uouod  ibe  ftUlug. 
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that  the  situation  and  extent  of  the  decay  is  such  as  to  render  it 
impossible  to  make  the  cavity  so  large  at  the  bottom  as  at  the 
orifice ;  when  this  is  the  case,  several  pits  or  circular  grooves 
should  be  cut  in  the  inner  w«ills,  for  the  purpose  of  obtaining  as 
much  security  for  the  filling  as  possible  ;  being  careful  to  make 
these  in  the  dentine,  rather  than  in  the  enamel,  which  is  so  mucli 
more  brittle.     By  proper  attention  to  this  precaution,  a  filling 
may  be  so  inserted,  in  this  difficult  class  of  cases,  as  to  prevent 
it  from  coming  out. 

As  a  general  rule  it  is  easier  to  form  a  cavity  in  the  grinding 
surface  of  a  molar  or  bicuspid,  than  in  any  other  position; 
though  it  sometimes  happens,  that  even  here,  it  is  attended  with 
difficulty,  and  especially  when  the  decay,  commencing  in  the 
centre,  follows  the  several  depressions  which  run  out  from  it.  In 
such  cases  the  edges  bordering  on  and  covering  the  affected 
parts,  which  are  often  thick  and  very  hard,  should  be  cut  away, 
together  with  the  subjacent  decayed  dentine ;  the  radiating  de- 
pressions should  open  fully  into  the  central  cavity,  and  be  made 
sufficiently  wide  and  deep  to  admit  of  being  filled  to  their  ex- 
tremities in  the  most  perfect  and  substantial  manner.  The  sur- 
face of  a  filling  occupying  a  cavity  of  this  kind  presents  a  sort 
of  stellated  appearance.  When  two  or  more  decayed  places  Are 
separated  only  by  very  thin  walls  of  tooth  substance,  these  should 
be  cut  away  and  a  cavity  formed  large  enough  to  include  all  the 
diseased  points ;  as  one  large  filling  will  secure  the  preservation 
of  the  tooth  more  effectually  than  by  filling  each  cavity  sepa- 
rately. 

Sharp  angles  should  be  avoided,  as  far  as  possible,  in  the  outline 
of  the  orifice  of  the  cavity,  because  of  the  extreme  difficulty  of 
filling  them  compactly.  The  orifice  must  also  have  a  firm  de- 
cided margin ;  with  no  thin  projecting  edges  of  enamel  on  the 
one  hand ;  with  no  countersunk  depressions  on  the  other.  In 
the  first  case  the  thin  enamel  is  apt  to  break  off  either  during 
the  operation  or  subsequently ;  in  the  second  case  the  thin  scale 
on  the  edge  of  such  fillings  breaks  away  in  the  course  of  time ; 
in  both  cases  the  filling  fails  perfectly  to  answer  its  purpose  in 
the  preservation  of  the  tooth. 

Before  a  cavity  can  be  prepared  in  the  approximal  surface  of 
a  tooth,  it  is  usually  necessary  to  separate  it  from  the  adjoining 


^f  Tltia  may  be  done  either  with  a  file»  or  by  the  pressure  of 
10  titterpOineU  elastic  sabstance.  Each  uf  these  methods  has 
iu  %drantages«  When  caries  has  extended  over  nearly  the  whole 
m(  the  mpproxinml  surfiice,  so  that  after  tlie  removal  of  the 
jdiaetaaed  part,  the  orifice  of  the  cavity  will  be  surrounded  by  a 
llhin,  brittle  and  irregular  wall*  the  former  is  the  preferable 
^method ;  especially  in  individuals  having  a  decided  ycorbutic 
Beodency,  or  who  have  suffered  frum  the  use  of  mercurial  medi- 
leiocif  or  *<yphilitic  disease,  and  in  aged  persons*  But  when  the 
paries  has  spread  over  only  a  small  portion  of  the  .surface  of  the 
potlli,  and  is  surrounded  by  sound,  healthy  enamel,  the  latter 
baeUiod  should  be  adopted ;  especially  in  individuals  in  whom 
maoifcst  tendency  to  inflammation  or  sponginees  of 
and  in  young  subjects.  The  manner  of  separating 
ih  with  a  file,  ha*  been  already  described ;  it  will  only  be 
therefore,  in  this  place,  to  offer  a  few  remarks  on 
ruling  by  pressure,  which  was  first  adopted  by  Dr*  Eleazar 
|P»n»Iy. 

I     The  following  are  its  advantages,  where  it  can  be  resorted  to 

rmith.  safety:  after  the  removal  of  the  pressure,  the  teeth  almost 

l^immediatdy  come   togetlier,  leaving  no  space  to   injure  their 

ibeanty ;  what  is  of  still  greater  importance,  the  dentine  around 

the  external  surface  of  the  filling  is  not  exposed  to  the  action  of 

the  8ecretit»ns  of  the  mouth,  or  other  agents  capable  of  exerting 

upon  it  a  deleterious  action.     On  the  otht^r  hand,  some  are  of 

opinion,  that  when  the  teeth  come  together  again  a  lodgment  is 

B|h|riB|l  to  corrosive   agents,  upon    the   presence  of  which  the 

HHHb  »was,  in  the  first  instance^  produced,  and  which  would 

«ooii  cause  a  recurrence  of  iU     In  replying  to  this  objection,  it 

,ifi  anly  Odoeaaary  to  observe,  that  the  parts  of  teeth  first  attacked 

|Iiy  caries,  were  the  points  in  contact  with  each  other,  where  the 

^enamel    may  be  supposed   to   have  sustained    some   injury  by 

presAure,  thus  rendering  tliem  more  vulnerable  at  these  points  to 

the  acltOD  uf  the  causes  that  produced  the  disease.    By  properly 

irt|kladitg  the  diseased  parts  with  gold,  the  external  surfaces  of 

the  filltJigs  will  bo  ihe  only  parts  that  come  in  contact  with  each 

niher;  and  if  of  gold,  will  not  be  liable  to  injury  from  the  above 

iBeDltODed  median ical  causes*     The  enamel  around  the  fillings, 

if  proper  attention  to  cleaalinesf  be  observed,  is  uut  so  liable  to 
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be  acted  on  by  chemical  agents  as  the  dentine  which  the  file 
would  expose. 

But  teeth  eannot  always  with  impunity  be  separated  by  prei- 
Bure ;  it  can  only  be  done  with  safety  in  certain  cases*  A*  * 
general  rule,  the  writer  is  of  the  opinion  that  it  ought  not  in  be 
attempted  after  the  thirtieth  or  fortieth  year  of  age,  though  it 
nmy  sometimes  be  done  witli  safety  at  even  a  later  period.  Tbe 
dis^eased  action,  excited  for  the  time,  in  the  sockets  of  the  teetli, 
does  not  so  readily  subside,  at  a  later  age;  and  it  ha^  in  *ome 
instances,  been  known  to  result  in  the  loosening  and  ultimate 
loAs  of  the  organs.  In  one  case  which  came  under  the  obsem- 
tion  of  tlie  author,  the  inflammation  extended  to  the  lining  mem^ 
branes  of  the  pulp,  causing  their  disorgaalEation,  and  the  ooase- 
quent  death  of  the  tooth* 

The  pressure  ought  never  to  be  too  actively  exerted ;  it  sbooM 
be  gradual  and  constant.  From  four  to  twelve  days  are  usually  rf- 
quired  for  the  separation  of  two  teeth  sufficiently  for  the  rerootil 
of  the  decayed  part  and  the  introduction  of  a  filling.  After  thef 
have  been  separated  in  tlii«  way,  they  should  be  kept  apart, 
without  any  increase  of  pree&ure,  until  the  soreness  in  the  sockets 
ahall  have  subj^idetk  h^efore  any  farther  steps  are  taken  in  th 
opefmtioQ.  Only  two  teeth  should  be  separated  in  the  front 
of  die  mouthy  in  Iho  aame  jaw,  at  the  aaoie  time. 

The  pre^ssure  is  msnaJHj  made  bj  introdaciDg,  between  the 
en:»wnd  of  two  teeth^  a  tUn  we^ge  oC  aoft  wood,  a  piece  of  g«i&* 
^laslicw  tape,  or  a  little  raw  cotton,  replaetng  it  every  day  or  t«9 
With  a  ihidEor  pieot^  The  writer  pieim  gum-elastic  to  any  otbir 
awhiliUiea  he  Im  ajiptofad  for  the  porpooe;  hot  the  object mf 
ho  feaidtly  atiaiiied  with  other  aehataacea^ 

Bat  whether  tho  tooth  be  aofwwtdl  with  a  fie  or  by  presnm 
Iho  «Moe  ahodU  he  aafteiewdw  wi4o  to  csaUe  the'  denthtl^ 
Ofperolo  with  eoio;  othtiiiaaw  it  wiB  he  iMfeiMihte  to  remoY^tb 
oatiea  OMl'ill  the  teeth  m  m  peofu  — wifr- 

IV.  MajfwanI  fttifaw  m  wmmy  oaaos  of  frotit  approxioal  £1)- 
ii^  lo  Ml  away  dhc  mmm  ii^fiof  Ae  tuth^  thoa  avoifiogAl 
i^^  lo  the  ^mevMl  aifomKieor  the  tooth  mmtii  by  the  fik 
UfMi  COMfWMi  of  die  tftimtiw  the  ov&ee  thus  eot  ii  pff^ 

«  to  ho  k«po  ivwdUy  cimad 
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After  every  particle  of  decomposed  dentine  has  been  removed, 
the  cant  J  should  be  thoroughly  cleansed  before  the  filling  is  in- 
troduced* This  may  be  done  by  first  injecting  tepid  water  into 
it  with  a  properly  constructed  syringe,  untl  aftervrard  wiping  it 
dry  with  a  small  lock  of  raw  cotton  fixed  upon  the  point  of  a 
probe  or  excavator ;  or,  the  cavity  may,  in  the  first  place,  be 
wiped  with  a  little  raw  cotton  moistened  with  water,  and  after- 
ward with  dry  cotton.  Some  recommend  tissue  paper  for  dry* 
ing  the  cavity,  for  the  reason  that  it  absorbs  moisture  more 
readily  than  cotton*  The  latter,  however,  is  the  most  conveni'- 
eot,  and  is  equally  as  good  as  the  former.  Its  absorbing  quali- 
tie»  may  be  increased  by  boilbg  it  for  fifteen  or  twenty  minutes 
in  a  tolerably  strong  alkaline  solution ;  this  done,  it  should  be 
thoroughly  washed  and  dried  before  using.  Several  materials 
have  been  of  late  years  used  in  drying  cavities.  Bibulous  paper, 
made  expressly  for  the  purpose,  and  having  a  very  loose  absor- 
bent texture.  Prepared  flax,  fine  and  white,  with  a  long  absor- 
bent fibre.  Cotton  from  which  tbe  natural  oil  has  been  removed 
by  sataration  in  ether.  It  is  desirable  that  the  cavity  should 
be  perfectly  dry  before  the  filling  is  introduced. 

INSTRUMENTS  FOR   INTRODUCING  GOLD  FOIL. 

?crr  introducing  and  consolidating  the  gold,  a  number  of  in* 
acrtuneut^  are  required,  which  should  be  sufficiently  strong  to 
rec^iat  any  amount  of  pressure  the  dentist  can  safely  exert  in  the 
operation.  They  should  have  round  or  octagonal  handles,  large 
enough  Uj  prevent  the  liability  of  being  broken,  and  to  enable 
him  to  grasp  them  firmly.  Their  points  should  vary  in  size, 
though  none  should  be  very  large.  Several  should  be  straight, 
hot  for  the  most  part,  they  require  to  be  curved^ome  very 
alight Iy«  others  forming  with  the  shaft  of  the  instrument  an  an* 
gle  of  ninety  degrees. 

T  _'  instruments  as  received  from  the  instrument  makers 

ha^t  ..  ...u.ly  a  temper  which  will  not  permit  them  to  be  bent. 
It  will  add  we  think  greatly  to  the  value  of  the  instrument,  if  the 
practice  of  Dr.  Maynard  were  more  generally  adopted.  He  gives 
to  Uio  extreme  point  a  hard  temper  (straw  color)  to  prevent  it 
wearing;  for  a  little  distance,  say  one  to  three  quarters  of 
U 
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an  inch,  a  spring  temper  is  given  (purple  or  blue  color)  to  i 
sueiigtli  when  the  shape  is  delicate ;  the  rest  of  the  imt 
is  left  soft,  so  as  to  admit  of  being  bent  (with  pliers)  in 
rection  best  suited  for  that  particular  point  in  any  given  open> 
tion. 

Moait  of  them  should  have  a  slim  wedge-shape :  some,  howeyer^ 
both  of  the  straight  and  cttr%^ed  instruments,  should  have  blunt 
serrated  points,  and  a  few  should  have  highly  polished  oral 
points,  for  finishing  the  surface  of  fillings.  Formerly  most  den- 
tists employed  for  introducing  and  consolidating  the  gold,  simpk 
blunt-pointed  pluggers ;  but  it  is  impossible  with  such  instnt- 
ments  to  make  a  filling  as  firm  and  solid  as  it  should  be  for  tbe 
perfect  preservation  of  a  tooth,  especially  if  the  cavity  is  large. 
From  one^fourth  to  one-half  more  gold  can  be  introduced  mto  i 
tolerably  large  cavity,  with  a  wedge-pointed  than  with  a  blml' 
pointed  instrument. 

The  sides  of  the  wedge-pointed  pluggera  should  be  left  a  Uttb 
rough,  for  the  purpose  of  preventing  them  from  cutting  the  gold^ 
and  there  should  be  two  or  three  small  notches  filed  across  their 
edges.  When  thus  prepared,  the  gold  can  be  more  perfectly 
controlled  and  more  readily  conveyed  to  the  bottom  of  the  csTity 
than  with  amoother-edged  instruments.  The  blunt-pointed  in- 
struments, or  those  used  for  condensing  the  extruding  extremities 
of  the  folds  of  gold,  should,  as  before  stated,  have  aerraled  pointa^ 
that  the  surface  of  the  metal  may  be  thoroughly  consolidated. 

ThL*  general  de^ription  will  serve  to  convey  a  tolero^ 
rect  idea  of  the  kind  of  inistruments  requir^  for  the  ope;..: 
but  no  two  dentists  have  their  fiUing  instruments  predselj 
alike  ;  each  has  ihem  constructed  in  aoeh  a  way  as  he  thinks  fill 
enable  him  to  apply  them  iiH>st  easily  and  efficiently  to  the  ran- 
oua  parts  of  a  looth  which  nuiy  require  filling.  In  the  cfatpu^ 
on  filling  individual  caTitiefi  in  teeth,  cats  of  moet  of  the  ifi^tnt* 
menla  employed  in  the  operatHw  will  be  found. 

Points  of  aotttwhat  iUffMrent  oonstmction  are  required  for  fl^ 
i^g  teeth  with  CTj^^Uine  or  sponge  gold,  and  with  adheaire  f(^^ 
iktie  will  be  deecribed  in  tln^tr  leqiective  pinoes. 
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M.iXKER  OF  mTRODUOING  AND  CONSOLIDATING  GOLD  FOIL 
AND  FINISHING  THE  SURFACE  OF  THE  FILLING. 


The  operator,  being  prondecl  with  the  necessary  instruments, 
W  cut  his  gold  with  a  pair  of  scissors,  into  strips  from  half 
inch  to  »n  inch  wide.  Each  of  these  should  be  loosely  rolled 
or  folded  together  lengthwise,  and  after  the  cavity  has  been  pro- 
perly cleansed  and  dried,  the  end  of  one  should  be  introduced 
and  carried  to  the  bottom  of  the  cavity,  with  a  straight  or  curved 
wcdgc-poioted  instrument ;  the  roll  on  Ihe  outside  should  then  be 
folded  on  the  part  first  inserted*  The  folding  should  be  com- 
menced on  one  side  of  the  cavity,  and  the  inner  end  of  each  fold 
taken  to  the  bottom,  the  outer  extending  nearly  a  twelfth  or  an 
eighth  of  an  inch  on  the  outside  of  the  orifice ;  thus,  fold  after 
fold  is  introduced,  until  no  more  can,  in  this  manner,  be  forced 
into  the  cavity.  HaviDg  proceeded  thus  far  with  the  operation^ 
the  instrument  should  be  forced  through  the  coutre  of  the  filling, 
«Dd  the  gold  firmly  pressed  against  the  walls  of  the  cavity.  The 
opening  thus  made  should  be  filled  in  the  manner  as  first  de- 
scribed, and  this  time  it  should  be  packed  in  as  tightly  as  possi- 
ble. This  done,  the  operator  should  endeavor  to  force  in  a  small 
W€<lge-pointed  instrument,  at  the  side,  or,  what  is  much  safer, 
tbe  centre  of  the  cavity,  until  he  has  tried  every  part  of  the  plug ; 
fiUingi  as  he  proceeds,  every  opening  which  he  makes,  and  exert- 
iog,  in  the  packing  of  the  gold,  all  the  pressure  which  he  can 
apply,  without  endangering  the  tooth*  If  one  roll  or  fold  of 
gold  is  not  enough,  he  should  take  another  and  another,  until 
the  c«f  ity  is  thoroughly  filled. 

The  adi'antage  to  be  derived  from  introducing  the  gold  in  this 
mantier  i«  obviouB.  By  extending  the  folds  from  the  orifice  to 
ibe  boltoiD  of  ihe  cavity,  the  liability  of  the  gold  to  crumble  and 
oooae  out,  is  effectually  prevented ;  while,  by  introducing  it  with 
m  wedge-pointed  instrument,  it  may  be  carried  into  all  the  de- 
I  pre<flioni  of  the  walls  of  the  cavity,  and  rendered  altogether 
'  more  solid  than  it  could  otherwise  be  made.  The  pliancy  and 
adbtttveoeev  of  the  gold  may  be  increased  by  slightly  annealing 
in  ibr  fljune  of  a  spirit  lamp,  after  it  has  been  made  into  rolls  or 
folds. 
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After  the  cavity  has  been  completely  filled,  every  portion  of 
the  projecting  part  of  the  gold  must  be  thoroughly  conaolidftted, 
either  with  a  small  blunt-pointed  instrument,  straight  or  cnrred 
as  may  be  most  convenient ;  or  if  the  filling  is  in  the  approximil 
side  of  a  tooth,  it  may  be  compressed  with  the  angle  of  the  point 
of  the  plugger,  making  the  adjoining  organ  to  a  slight  extent  i 
kind  of  fulcrum  for  the  instrument.     After  the  filling  has  been 
thus  consolidated,  as  long  as  it  can  be  made  to  yield  in  the  least 
to  the  pressure  of  the  instrument,  the  protruding  parts  may  be 
scraped  or  filed  off,  down  to  the  tooth,  so  as  to  form  a  smooth, 
uniform,  gently  swelling  or  perfectly  flat  surface.     If  in  this 
part  of  the  operation  any  portion  of  the  gold  should  crumble  or 
be  dislodged,  which  it  will  not  do  if  it  has  been  properly  intro- 
duced and  consolidated,  the  injury  may  be  repaired  by  making 
in  the  part  of  the  plug,  where  it  has  occurred,  an  opening,  and 
filling  it,  or  by  the  removal  of  the  whole  of  the  filling  and  the 
introduction  of  another.     Every  part  of  the  surface  of  the  filling 
should  be  uniform  and  free  from  the  slightest  indentations  which 
may  afibrd  lodgment  to  clammy  mucus  or  extraneous  matter  of 
any  sort.     This  is  a  point  which  should  never  be  lost  sight  of, 
for,  however  excellent  the  filling  may  be  in  other  respects,  if  the 
surface  is  not  smooth,  uniform,  and  flush  with  the  orifice  of  the 
cavity,  the  object  intended  to  be  accomplished  by  it  will  be  par- 
tially if  not  wholly  defeated.     If  any  portions  of  the  gold  have 
been  forced  over  the  edge  of  the  orifice  of  the  cavity,  they  should 
be  carefully  removed,  either  with  a  file  or  sharp-pointed  cutting 
instrument  suited  to  the  purpose.     This  precaution  should  never 
be  neglected,  especially  when  the  filling  is  in  the  approximal 
surface  of  a  tooth,  where  a  portion  of  the  gold  is  very  liable  to 
be  forced  up  or  down  upon  the  neck,  and  under  the  gum. 

After  having  prepared  the  surface  of  the  filling  in  the  manner 
as  here  described,  it  may  be  rubbed  with  finely  powdered  pumice 
stone,  or  with  a  small  stick  or  slab  of  Arkansas  oil-stone,  until 
all  the  file  scratches  or  other  asperities  are  removed.  If  the 
filling  is  in  the  grinding,  buccal  or  palatine  surface  of  a  molar 
or  bicuspid,  a  long  piece  of  the  stone,  having  a  small  triangular 
and  slightly  oval  point,  may  be  used ;  if  powdered  pumice  stone 
be  employed,  it  may  be  used  on  the  point  of  a  similarly  shaped 
piece  of  soft  wood,  previously  moistened  in  water.  For  a  filling 
in  the  approximal  surface  of  a  tooth,  the  oil-stone  may  be  shaped 


Ujf  all  the  asperities  have  been  cut  down,  the  surface  should 
^Bed  untfl  every  particle  of  grit  is  removed.  Thia  done,  it 
Hpoli^hed  with  a  suitable  burninhor,  dipping  it  in  water 
iPbic  to  time,  having  a  small  quantity  of  pure  ciiatile  soap 

fin  it,  until   the  filling  is  rendered  as  brilliant  as  a 
Having  procee<led  thus  far,  it  may  be  again  washed, 
operation  completed  by  rubbing  it  from  three  to  six 
ites  with  dry  floss  silk. 

'hen  the  caries  has  penetrated  nearly  to  the  pulp  cavity,  the 
ence  of  a  gold  or  any  other  raetiillic  filling  is  sometimes  pro- 
ive  of  considerable  pain  anil  irritation,  especially, when  hot 
Ad  fluids  iiTv.  taken  into  the  mouth,  or  during  the  inspiration 
lir.  In  some  cases,  inflammation  and  suppuration  of  the 
smbrane  and  pulp  supervenes.  To  prevent  these  dis- 
ie  results,  a  variety  of  means  have  been  proposed.  Dr, 
Brown  recommends  placing  asbestos,  this  being  a  non- 
Ittetor  of  caloric,  on  the  bottom  of  the  cavity,  previously  to 
introduction  of  the  gold.  Others  recommend  placing  a  thin 
l^lrf  cork,  and  others,  again,  oiled  silk,  between  the  filling 
^p  bottom  of  the  cavity*  The  author  prefers  a  thin  layer 
Hb  ptireha.  This  h  less  destructible  than  either  of  the  two 
Hftied  articles,  and  can  be  more  conveniently  and  perfectly 
M»  It  may  be  used  in  the  form  of  a  thick  solution,  pre- 
Siwitb  chloroform,  or  a  layer  of  thin  gutta  percha  cloth  may 
heed  at  once  in  the  bottom  of  the  cavity.  When  the  solu- 
lop  m&j  be  iilaoed  m  the  GaviV¥«  and  uk  sufficient 
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has  found  it  necessary  in  filling  some  cavities,  especially  w)m 
the  restoration  uf  a  large  portion  of  the  crown  was  called  for,  to 
bestow  as  many  as  six  hours*  constant  labor  upon  the  operatioiL 
Less  time  and  skill  are  usually  required  to  fill  a  cavity  in  tk 
grinding  than  tn  the  approximal  surface  of  a  tooth:  bnt  tht 
operation  in  either  place,  to  be  beneficial  to  the  patient,  mia§tW 
performed  in  the  most  thorough  manner.  The  dentist  who  dwt 
not  feel  the  importance  of  making  all  his  operations  as  perfect 
as  pos&ible,  should  never  be  entrusted  with  the  manageuicnt  of 
these  important  organs*  Want  of  attention  to  two  points  in  the 
consolidation  of  a  filling,  often  causes  the  ultimate  failure  rf 
operations  in  all  other  respects  well  performed.  First,  by  aol 
making  sufficient  toera/ compression  whilst  introducing  thegoM, 
the  surface  is  apt  to  be  more  solid  than  the  interior.  Conse- 
quently the  filling  may  drop  out  for  want  of  a  firm  eo&t»et 
against  the  sides ;  or  if  retained,  it  is  apt  on  grinding  surface* 
to  be  pressed  inward,  leaving  a  space  around  the  orifice  for  tlw 
penetration  of  fluids*  Second,  want  of  care  in  condensing  arottd 
the  edges  of  the  filling,  will,  by  the  crumbling  away  or  scttiog 
oflTof  portions  of  the  gold,  expose  the  edges  of  the  cavity  to  deaij. 

In  every  part  of  the  operation,  the  dentist  should  so  gciri 
his  instruments  as  to  prevent  them  from  slipping  ;  which  he  wiD 
usually  be  better  able  to  do  by  standing  a  little  to  the  right  t»i 
behind  his  patient  than  in  any  other  position.     In  filling  rt* 
lower  teeth  he  should  stand  several  inches  higher  than  wbl* 
filling  the  upper,  and  for  this  purpose  he  should  have  a  stool,  or 
movable  platform  on  which  to  stand.     When  it  can  be  done^l* 
should  grasp  the  toinh  with  the  thumb  and  fore-finger  of  hiBtrft 
hand,  not  only  to  prevent  it  from  being  moved  by  the  presftin 
he  applies,  but  also  to  catch  the  point  of  the  instrument  in  ci*« 
it  should  slip ;  if  he  is  always  careful  to  press  in  a  direction  tt^* 
wards  the  orifice  of  the  cavity,  this  need  not  happen ;  ncverthe 
less,  he  should  always  take  the  precaution  to  guard  against  po^ 
siible  accident.     When  he    cannot  shield  the   mouth  with  tk« 
thumb  }itid  finger  of  his  left  hand,  he  should  let  the  thumli  or 
one  of  the  fingers  of  his  right  rest  either  upon  the  tooth  he  a 
operating  on,  or  upon  some  other. 

For  the  special  application  and  modification  of  these  geneiil 
directions  to  the  filling  of  indi\'idual  cavities  in  teeth,  the  readtf 
iH  referred  to  the  next  chapter. 


CHAPTER    FOURTH 


FILLING  INDIVIDUAL  CAVITIES  IN  TEETH 


To  describe  the  method  of  filling  eueh  irnlividual  cavity  in 
eT«ry  locality  in  which  a  tooth  is  liable  to  be  attacked  by  caries, 
would  be  utmeeesstirilj  tedious.  But,  as  this  is  one  of  the  most 
importantf  and,  at  the  same  time,  one  of  the  most  difficult  opera- 
tioDS  in  dental  surj^ery,  it  may  he  well  to  enter  a  little  more  into 
detail  upon  the  subject,  than  we  have  as  yet  done.  In  doing 
tbia,  the  writer  will  confine  himself,  for  the  most  part,  to  the 
manner  of  filling  a  cavity  in  each  of  the  following  localities, 
wbich  are  the  parts  of  teeth  moat  liable  to  caries. 

FSt&i. — In  the  approximal  and  labial  surfaces  of  the  superior 
iiieisora  and  cuspids,  and  the  palatine  surfaces  of  the  incisors — 
the  anterior  surfaces  of  the  cuspid?  and  the  posterior  surfaces  of 
eaapida  and  incisors  being  rarely  attacked  by  caries. 

See^^nd. — In  the  grinding,  approximal,  buccal  ancl  palatine 
0lirface#  of  the  molars  and  bicuspids  of  the  upper  jaw. 

Third. — In  the  approximal  surfaces  of  the  inferior  incisors 
and  cuspids. 

JWrfA. — In  the  grinding,  approximal^  and  buccal  surfaces  of 
molars  and  bicuspids  of  the  lower  jaw. 
FOtbcr  parts  of  the  teeth  sometimes  become  the  seat  of  caries, 
Iml  the  foregoing  are  the  localities  most  liable  to  be  attacked  by 
tbo  disease. 


FILLING  THE  SUPERIOR  INCISORS  AND  CUSPIDS 

a  describing  the  manner  of  introducing  a  filling  in  one  of  the 
named  teeth,  wo  i*haU  commence  with  the  right  approximal 
mrface  of  the  left  central  incisor.  The  directions  we  propose 
gtriog  for  the  performance  of  the  operation  here,  will  be  appli- 
ith  a  few  exceptions  to  the  same  surface,  on  all  the  upper 
As  a  general  rule  the  gold  should  be  introducetl  from 
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behind  the  teeth  forward  and  upward,  and  for  the  followmg 
reasons :    1.  When   the  apertui^e  between  the   teeth  has  been 
formed  with  n  file,  it  should,  when  the  circunistance»  of  the  ewe 
will  permit,  and  for  reasons  stated  in  another  place^  be  mai^ 
wider  behind  than  before;  consequentlj,  the  diseaseil  part  can  be 
most  easily  approached  from  this  direction.     2,  The  gold,  in  the 
majority  of  cases,  can  be  more  conveniently  introduced  from  the 
pulatine  8ide,  and  the  force  required  for  condensing  it  can  be 
more  advantageously  applied. 

The  exceptions  to  the  above  rule  are,  when  the  approximal 
side  of  the  tooth  is  turned  slightly  forward  toward  the  lip,  and 
when  the  caries  is  situated  nearer  the  labial  than  the  palatine 
angle :  also,  when  the  teeth,  instead  of  occupying  a  vertical 
position  in  the  alveolar  border,  or  projecting  slightly  as  they 
usually  tlu,  incline  backward  toward  the  roof  of  the  mouth.  It 
sometiTnes  happens,  too,  when  they  are  separated  by  pressure^ 
that  the  diseased  part  can  be  most  conveniently  reached  from 
before. 

The  instrument  which  the  writer  has  found  beat  adapted  for 
the  introduction  of  the  gold  into  a  cavity  in  the  right  approximal 
surface  of  an  incisor  or  cutupid  tooth,  is  represented  in  Fig*  94. 
The  width  and  length,  as  well  as  the  curvature  or  angle  of  the 
point,  sbouhl  vary  according  to  the  size  of  the  cavity  and  the 
widih  of  the  space  between  the  teeth. 


The  stem  of  the  instrument  as  well  as  the  shank  should  be 
strong  enough  to  sustain  any  amount  of  pressure  which  it  may 
be  necet^sary  to  apply  in  forcing  the  folds  of  guld  tightly  against 
each  other.  The  point  should  be  wedge-shaped,  and  the  extre- 
mity serrated* 

Th*-'  ornamental  beading  and  collar  are  objected  to  by  some 

operators,  as  apt  to 
wound  the  mouth.  The 
t^haft,  ferule  an*!  handle 
may  be  made  continuous- 
ly tapering,  as  in  Fig-  95, 


Fi6.  95. 
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The  decay  having  beca  removed,  the  cavity,  properly  shaped, 
I  cleansed  atid  dried,  i&  ready  fur  the  reception  of  the  gold. 
The  patient  should  be  sen  ted  in  a  chair  sufficiently  high  to  bring 
the  head  on  a  level  with  the  breast  of  the  operator,  and  resting 
I  oa  the  faead*ptece  of  the  chair  with  the  face  upward.  The  ope- 
rator standing  npon  the  right  side,  should  support  the  patient*s 
head  firmly  with  his  left  arm  during  the  operation,  while  with 
tb^  thumb  and  fore-finger  of  the  same  hand,  the  strip  or  roll  of 
gold  ifi*  held,  and  one  end  placed  in  a  proper  position  to  be 

roduced  into  the  cavity*  The  middle  finger  of  the  same  hand 
m  lu  rest  on  the  end  of  a  tooth  to  the  left  of  the  one  on 
wUch  the  operation  is  being  performed,  while  with  the  little 
finger  the  lower  Up  may  be  gently  depressed. 

During  the  introduction  of  the  gold,  the  instrument  should  be 
held  (Fig,  96,)  in  the  right  hand  of  the  operator,  and  grasped 
with  sufficient  firmness  to  prevent  it  from  slipping  or  rotating. 

lo  introducing  the  gold,  the  first  fold  should  be  applied  against 
the   upper  wall  of  the 

cavity,  that   the  pres-  ^'''-  ^^ 

sure  may  always  be 
exerted  in  a  direction 
toward  the  extremity 
of  the  rout,  applying 
each  additional  fold  as 
eloaelj  to  the  preceding 
one  as  possible.  The 
folds    should,    also,    in 

their  introdactiou,  be  applied  as  closely  to  the  labial  and  palatine 
walla  of  the  cavity  aa  possible,  but  always  directing  the  pressure, 
when  these  are  thin  and  brittle,  in  the  direction  of  the  axis  of 
the  root. 

When  the  lower  part  of  the  cavity  is  very  narrow,  as  is  often 
the  caae,  especially  where  it  extends  nearly  to  the  labial  angle 
of  the  tooih,  it  is  often  necessary  to  change  the  instrument  for 
one  having  a  smaller  point. 

To  carry  a  fold  of  gold  to  the  bottom  of  a  cavity,  upon  the 
point  of  the  instrument,  without  breaking  or  cutting  it,  requires 
«ome  tact.  The  point  should  never  be  carried  directly  toward 
the  bottom:  on  entering  the  orifice,  it  should  be  inclined  toward 
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the  wall  of  th©  cavity  opposite  the  one  against  whici 
are  first  laid*  Equally  as  much  tact  is  requi9|^ 
displacing  the  gold  before  a  sufficient  quantity  VH 
duced  to  procure  support  for  it  from  the  sarrouni 
which  is  an  accident  particularly  apt  to  occur  with  i 
titioners,  when  the  cavity  is  superficial  and  has  a  ll 
To  prevent  this,  the  folds  of  gold  should  be  long 
project  some  distance  from  the  orifice,  that  they  il 
support  from  the  adjoining  tooth,  and  from  the  thun 
finger  of  the  left  hand  of  the  operator,  until  the  o^ 
reached  that  stage  when  sufficient  stability  shall* 
obtained  from  the  walls  of  the  cavity. 

There  are  cases  in  which  an  instrument  like  thi 
sented  in  Fig.  97  can  be  very  advantageously  emph 

introduction  of   the  gold; 

majority  of  cases  the  it 

sented  in  Fig.  94  will 

convenient. 
After  having  filled  the  cavity  so  thoroughly 
wedge-pointed  instrument  cannot  be  made  to  penetn 
at  any  point,  the  extruding  portion  of  the  filling  ah< 
solidated;  beginning  with  the  portions  overlappLn| 
part  of  the  tooth  and  the  edge  of  the  posterior  w 
should  be  carefully  and  firmly  pressed  toward  ^^ 
an  instrument  like  the  one  represented  in  Fig*  9^ 
it  may  be  firmly  applied  to  every  part  of  the  surface  d 
continuing  the  pressure  as  long  as  the  point  of  tk| 
can  be  made  to  indent  the  gold.  ^| 

When  the  space  between  the  teeth  is  very  narrow 
ment  shaped  as  in  Fig.  99  may  be  used.  The  opei 
be  provided  with  two  or  three  instruments  like  each 
last,  varying  in  the  siie,  length  and  curvature  of  the 

Fro.  98.  Fto.  99, 


During  the  prooess  of  consolidating  the  gold^  thel 
he  firmly  grasped  between  the  thumb  and  fore-fingei 
hand ;  this  prevents  it  from  being  pressed  too  £brc 
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I  opposite  side  of  the  socket,  while,  at  the  same  time,  the  end 
fore-finger,  by  being  placed  above  the  instrument,  assists 
its  point,  and  serves  to  keep  it  from  slipping. 
labial  and  palatine  walls  of  the  cavity  are  very  thin, 
lis  necessary  to  prevent  fracturing  them,  in  introducing 
Biting  the  gold.  The  consolidation  should  be  com- 
id  the  edges,  and  the  pressure  applied  toward  the 
the  cavity, 
betimes  happens  that  the  caries  extends  forward  to  the 
;le  of  the  tooth,  and  upward,  at  the  same  time,  under 
)  of  the  gum.  Great  difficulty  is  often  felt  in  thoroughly 
Ding  this  portion  of  the  cavity,  and  it  cannot  always  be  don^ 
rom  behind  the  tooth.  In  this  case,  after  having  filled  the 
ivilj  in  the  manner  as  already  described,  the  operator  may, 
tinding  on  the  left  side  of  the  patient,  and  with  an  instrument 
ftTing  a  wedge-shaped  point,  (Fig.  100,) 
like  as  large  an  opening  as  possible  in 
he  gold.  This  done,  he  may  grasp  the 
ift  lateral  incisor,  or  cuspid  tooth,  with 
bediiunb  and  middle  finger  of  his  left  hand,  elevating  the  upper 
ipwith  the  fore-finger  of  the  same;  then,  with  the  instrument 
eld  as  in  Fig.  101,  he  may  proceed  to  introduce  the  gold,  filling 

Fig.  101. 


Fio.  100. 


^e  npper  part  of  the  opening  first.  After  introducing  fold 
fter  fold,  until  it  is  completely  and  compactly  filled,  the  ex- 
adiog  portion  should  be  consolidated  with  a  similarly  shaped 
strument,  having  a  round  serrated  point,  or  the  one  represented 
Pig.  99. 
Fhe  size  of  the  roll  of  gold  must  be  varied  to  suit  the  size  of 
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Fig.  97. 


the  wall  of  the  cavity  opposite  the  one  against  which  tbe  Uk 
are  first  laid.  Equally  as  much  tact  is  required  b^  |a^T.iii 
displacing  the  gold  before  a  sufficient  quantity  has  been  ::  'p> 
duced  to  procure  support  for  it  from  the  surrounding  walli: 
which  is  an  accident  particularly  apt  to  occur  with  jouog  prac- 
titioners, when  the  cavity  is  superficial  and  has  a  large  oiifie^ 
To  prevent  this,  the  folds  of  gold  should  be  long  enough  Id 
project  some  distance  from  the  orifice,  that  they  may  rceetn 
support  from  the  adjoining  tooth,  and  from  the  thumb  and  for«* 
finger  of  the  left  hand  of  the  operator,  until  the  operation  hia 
reached  that  stage  when  sufficient  stability  shall  hav«  ba^ 
obtained  from  the  walls  of  the  cavity. 

There  are  cases  in  which  an  instrument  like  the  one  repre- 
sented in  Fig.  97  can  be  very  advantageously  employed  in  the 
introduction  of  the  gold;  but  in  the 
majority  of  cases  the  instrument  repre- 
sented in  Fig.  94  will  be  found  more 
convenient. 
After  having  filled  the  cavity  so  thoroughly  that  a  small 
wedge-pointed  instrument  cannot  be  made  to  penetrate  the  gold 
at  any  point,  the  extruding  portion  of  the  filling  should  be  con- 
solidated; beginning  with  the  portions  overlapping  the  lower 
part  of  the  tooth  and  the  edge  of  the  posterior  wall.  These 
should  be  carefully  and  firmly  pressed  toward  the  cavity,  with 
an  instrument  like  the  one  represented  in  Fig.  98.  This  done, 
it  may  be  firmly  applied  to  every  part  of  the  surface  of  the  filling, 
continuing  the  pressure  as  long  as  the  point  of  the  instrument 
can  be  made  to  indent  the  gold. 

When  the  space  between  the  teeth  is  very  narrow,  an  instru- 
ment shaped  as  in  Fig.  99  may  be  used.  The  operator  should 
be  provided  with  two  or  three  instruments  like  each  of  the  two 
last,  varying  in  the  size,  length  and  curvature  of  their  points. 


Fig.  98. 


Fio.  99. 


During  the  process  of  consolidating  the  gold,  the  teeth  should 
be  firmly  grasped  between  the  thumb  and  fore-finger  of  the  left 
hand ;  this  prevents  it  from  being  pressed  too  forcibly  against 
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Ofpotite  side  of  the  socket,  while,  at  the  same  time,  the  end 

fore-finger,  by  being  placed  above  the  instrument,  assists 

ting  its  point,  and  serves  to  keep  it   from   slipping* 

tbe  labial  and  palatine  walls  of  the  cavity  are  very  thin, 

are  is  necosnary  to  prevent  fracturing  thorn,  in  introducing 

,^lidating  the  gold.     The  consolidation  should  be  com- 

\  around  the  edges,  and  the  presaure  applied  toward  the 

f  the  cavity. 

im^'s  happens  that  the  caries  extends  forward  to  the 
le  of  the  tooth,  and  upward,  at  the  same  time,  under 
odgc  of  the  gum.  Great  difficulty  is  often  felt  in  thoroughly 
filling  this  portion  of  the  cavity,  and  it  cannot  always  be  done 
from  behind  the  tooth.  In  this  case,  after  having  filled  the 
cavity  in  the  manner  as  already  described,  the  operator  may, 
fttandiug  on  the  left  side  of  the  patient,  and  with  an  instrument 
havtog  awedge^shapctl  point,  (Fig.  100,) 
make  aa  large  an  opening  as  possible  in 
the  gold.  This  done,  he  may  grasp  the 
Mi  lateral  incisor,  or  cuspid  tooth,  with 
the  thamb  and  middle  finger  of  his  left  hand,  elevating  the  upper 
lip  with  the  fore*finger  of  the  same ;  then,  with  the  instrument 
beld  aa  in  Fig.  101,  he  may  proceed  to  introduce  the  gold,  filling 

Fto.  101. 


Fig.  100, 


upper  part  of  the  opening  first.  After  introducing  fold 
after  fold,  until  it  is  completely  and  compactly  filled,  the  ex- 
tradtog  portion  should  be  consolidated  with  a  similarly  shaped 
ioslntoieut,  having  a  round  serrated  point,  or  the  one  represented 
b  Fig.  99. 
Thtt  aiae  of  the  roll  of  gold  must  be  varied  to  auit  the  size  of 
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the  cavity,  though  it  should  seWom  have  in  it  more  than  a  fourth 
of  a  leaf  of  No  4,  If  more  than  this  he  employed  at  one  time, 
it  will  be  difficult  to  apply  the  folds  sufficiently  near  each  other. 

When  the  teeth  have  been  separated  by  pressure,  or  when  tlie 
aperture  is  as  wide  anteriorly  as  posteriorly*  the  gold  may  h 
introduced  from  either  side  as  is  most  convenient;  but,  when  in- 
troduced from  before,  it  may  be  done  in  the  manner  as  just  de^ 
scribed,  the  operator  standing  on  the  left  side  of  his  patieut,  an!  , 
using  euch  instruEoent  as  he  finds  best  adapted  (Fig.  94  or  100). 
The  gold  having  been  introduced  and  condensed,  the  surface  of 
the  filling  is  to  be  finished  in  the  manner  already  described. 

The  method  of  filling  the  right  central  incisor  in  the  left  ap- 
proximal  surface  is  so  very  similar  to  that  of  filling  the  left  ia 
the  right  side,  that  it  will  not  be  necessary  to  enter  so  minutely 
into  detail.     In  this  as  in  the  other  case,  the  gold,  as  a  general  ■ 
rule,  should  be  introduced  from  behind  the  tooth,  forward  and 
upward ;  but  if  introduced  from  the  front,  the  operator  should 
still  stand  on  the  right  side  of  the  patient.     The  head  should 
have  the  same  elevation,  and  inclination  backward;  but  the  face  M 
should  be  turned  more  toward  the  operator  to  give  him  a  better  ■ 
view  of  the  cavity  in  the  tooth,  and  to  enable  him  to  reach  it 
more  readily  with  the  instrument. 

The  cavity  being  formed,  cleansed  and  dried,  the  operator  I 
may  proceed  to  introduce  the  gold  as  already  directed,  with  an  ] 
instrument  like  the  one  represented  in  Fig.  94.     In  many  cases,  j 
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and  grasped  firmly  with  the  thumb  and  fore  and  middle  fingers, 
8o  nn  to  prevent  it  from  rotating.  The  head  i^hould  be  securely 
cijufiiied  with  the  left  arm,  the  upper  lip  raised  with  the  left 
thutnh,  pressing  it  at  tbe  same  time  firmly  against  the  anterior 
surface  of  the  tooth.  The  middle  or  fore-finger  of  the  same 
batid  may  be  placed  against  the  gum  just  inside  the  tooth,  to 
direct  the  application  of  the  point  of  the  instrument,  prevent 
the  Uabiliiy  of  ita  Blipping,  and  control  the  free  end  of  the  roll 
of  foil.  The  lower  lip  may  be  depressed  either  with  the  middle 
joint  of  thin,  or  with  one  of  the  other  fingers. 

After  having  placed  one  end  of  the  goM  in  the  cavity,  fold 
after  fold  should  be  introduced  until  it  is  compactly  filled ;  except 
in  thoee  cases  where  tbe  lower  part  is  very  small,  when  a  smaller 
pointed  in.^tnunent  should  be  employed  for  the  complt'tion  of  the 
peraiioQ ;  and  indeed  for  the  introduction  of  M  the  gold,  if  the 
carity  is  not  Wge  or  the  aperture  between  the  teeth  very 
liarrow* 

For  oonsolidating  the  extruding  gold,  the  instrument  repre- 
lented  in  Fig*  98  will,  in  many  cases,  be  all  that  is  required. 
But  the  one  represented  in  Fig.  103  can  sometimes  be  used  very 


Fig.  103. 


Fig.  104. 


I  advantageously;  and  the  one  in  Fig.  104  will  be  found  a  useful 
eondaaaer  for  the  right,  as  well  as  the  left,  approximal  surface 
of  an  incisor,  or  cuspid  tooth:  and  both  the  lust  mentioned  in- 
Btrutnont^  may  often  be  used  to  great  advantage  on  the  approxi* 
mal  surfaces  of  other  teeth.  The  instruments  represented  in  the 
chapter  on  filling  teeth  with  crystalline  and  sponge  gold  (Fig. 
121*),  may  also  be  advantageously  en^phjyed  in  consolidating  the 
ordinary  gold  in  the  approximal  surfaces  of  the  incisors  and 
other  teeth. 

In  completing  the  operation,  it  is  important  that  every  parti* 
de  of  g'dd  overlapping  the  orifice,  and  frequently  extending 
under  the  free  edge  of  the  gum,  should  be  removed  before  finish- 
ing ibe  turfacc  of  the  filling;  but  the  operator  ought,  at  the 
iOie  time,  to  avoid  aa  much  as  possible  wounding  the  gum  and 
dopul  periosteum.     As  the  cavity  frequently  extends  a  little 
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above  the  gum,  great  care  is  necessary  to  prevent  wonnding  it; 
indeed,  there  are  many  cases  in  which  it  cannot  be  avoided,  im- 
lesB  the  point  of  the  gum  is  pressed  up  between  the  teeth,  by  iht 
introduction  of  a  piece  of  raw  cotton,  or  gum  elastic^  a  day  or 
two  before  the  operation  of  filling  is  performed. 

In  filling  an  incisor,  or  cu.spid  tooth,  on  the  labial  surface^  the 
operation  is  often  very  simple  and  easy ;  but  there  are  maoj 
cases  in  which  it  is  both  difficult  and  tedious.  The  head  of  the 
patient  should  rest  with  the  face  upward,  as  already  described, 
and  sustained  hi  the  same  way  with  the  left  arm  of  the  operator; 
while,  with  the  thumb  of  the  left  hand  placed  on  the  gum  above 
the  tooth,  the  upper  lip  should  be  elevated. 

The  fore-finger  should  be  pressed  firmly  against  the  palatine 
surface  of  the  tooth,  and  the  left  side  of  the  chin  gently  grasped 

rwith  the  other  three  fingers.     Then,  with 
Fm,    105.  ,  /^-  -.nrs     I  *  1 

an  instrument  (Fig.  105)  having  a  wedge- 
^^^^^jl^^^J  shaped  point,  grasped  with  the  right  hand, 
■^*  as  in  Fig.  102,  or  106,  the  operator  should 

proceed  to  introduce  the  gold,  standing  at 
Liic  right  side  of  the  patient,  with  the  thumb  of  the  right  hand 
resting  on  a  tooth  to  the  left  of  the  one  he  is  about  to  fill,  or 
against  the  cheek.  He  should  commence  by  laying  the  first 
folds  against  the  walls  of  the  cavity  nearest  to  him,  and  thus 
introduce  fold  after  fold,  until  it  is  compactly  filled.     The  ex- 

Fm.  106. 


I 


"i 


i^*«>»*^ 


truding  portion  may  be  consolidated  with  a  round  or  square- 
pointed  instrument,  or  with  a  straight-pointed  one  as  represented 
in  Fig,  107.  Great  care  is  necessary  to  prevent  the  instrument 
from  slipping  and  wounding  the  gums.     After  having  partially 
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eoiksolidated  the  gold,  the  overlapping  portion  must  be  firmly 

I  pressed  toward  the  centre  of  the  cavity, 

,    ,  ,        A'    X      '  Fia.  107. 

^ttjmthe  poiut  01   the  instrument  repeat- 

trdly  applied  to  every  part  of  the  surface 

of  the  fillings  until  it  can  no  longer  he 

nuule  to  yield  to  pressure*     This  done,  the  gold  may  be  filed 

dowa  to  the  level  of  the  tooth,  smoothed  with  Ark:insas  stone, 

ftod  burnished  or  polished. 

I  When  the  cavity  is  shallow  and  the  orifice  broad,  the  gold  as 
it  is  introduced  must  be  held  in  its  place  with  the  tliumb  of  the 
left  hand,  until  a  sufficient  quantity  hag  been  placed  in  the  cavity 
to  obtain  for  it  the  necessary  support  from  the  surrounding  walla. 
But  in  overcoming  difficulties  of  this  sort,  the  peculiar  circum- 
stances of  the  case  can  alone  suggest  the  proper  means  to  be 
I  imiployed  by  the  operator. 

The  decay  sometimes  extends  entirely  across  the  labial  sur* 
I  face  of  the  tooth,  leaving,  after  its  removal,  a  horizontal  groove 
open  at  both  ends.  In  this  case  the  walls  should  be  made 
rottgb,  wider  at  the  bottom  than  at  the  opening,  and  the  opera- 
tion of  filling  commenced  at  one  end,  by  applying  the  folds  of 
foil,  alternately  against  the  upper  and  lower  wall,  and  consoli- 
dating them  so  thoroughly  as  to  prevent  the  liability  of  their 
being  ^T  V  I  during  any  subset^uent  part  of  the  operation. 
Succes"  [.  are  introduced  in  the  same  manner,  each  in  close 

eootact  with  the  preceding  series,  until  the  groove  is  completely 
filled,  applying  the  pressure  during  the  whole  of  the  operation 
against  the  two  walls.  In  condensing  the  extruding  gold,  the 
-  operator  sbould  commence,  first  at  one  end  of  the  groove,  then 
I  at  the  other^  and  afterwards  consolidate  the  whole  surface  of  the 
^MH^K  In  finishing  the  operation,  the  same  precaution,  with 
HHIPHI  to  wounding  the  gum  and  dental  periosteum,  should  be 
observed  here  as  recommended  for  the  approximal  surface  of  the 

■  tooth. 

^       Although  it  rarely  happens  that  the  palatine  surfaces  of  the 
Qpper  incisors  are  attacked  by  caries,  yet  the  disease  does  some- 

■  times  develop  itself  there,  in  the  indentations  occamonally  found 
^h|^ttle  below  the  free  edge  of  the  gum.  The  removal  of  the 
pOfeeaiied  part,  the  formation  of  a  cavity,  and  the  introduction  of 

a  filling,  can,  in  the  majority  of  cases,  be  more  easily  aecom- 
pliahed  in  thiB^  than  in  any  other  part  of  an  incisor  tooth. 
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The  cavity  being  properly  prepared  for  filling,  the  head 
should  be  placed  as  before  directed,  except  that  the  chin  may  be 
a  little  more  elevated,  to  enable  the  operator  to  obtain  a  more 
convenient  view  of  the  locality  of  his  operation ;  the  thumb  of 
the  left  hand  may  be  placed  on  the  labial  surface  of  the  tootb; 
and  the  fore-finger  on  ihe  gum  immediately  above  the  palatine 
surface.  lie  should  now,  with  a  wedge-pointed  instrument, 
shaped  as  in  Fig.  108,  proceed  to  introduce  the  gold,  applying 

Fig.  ids.  Fig.  109. 


the  first  fold  against  the  palatine  wall  or  the  palato-approximal 
angle  of  the  cavity,  as  may  be  most  convenient.  Having  filled 
the  cavity,  the  extruding  gold  may  be  condensed  with  an  instru- 
ment like  the  one  represented  in  Fig.  109. 

Sometimes  straight  instruments,  and  at  other  times  instru- 
ments curveil  at  the  points  more  than  those  represented  in  Figs. 
108  and  109,  can  be  more  conveniently  employed;  depending 
altogether  upon  the  size  of  the  mouth  and  the  forward  or  back- 
ward deviation  of  the  teeth  from  a  vertical  position.  This  is  a 
matter,  therefore,  which  the  judgment  of  the  operator  must  de- 
termine. 

m 

FILLING  THE  SUPERIOR  MOLARS  AND  BICUSPIDS. 

In  describing  the  manner  of  filling  a  cavity  in  each  of  the 
principal  localities  liable  to  be  attacked  by  caries,  in  the  above 
mentioned  teeth,  the  writer  will  begin  with  the  grinding  surface 
of  the  first  molar  on  the  right  side.  The  directions  given  for 
filling  a  cavity  here,  will,  with  a  few  exceptions,  be  applicable 
to  the  introduction  of  a  filling  in  the  grinding  surface  of  any  of 
the  upper  molars  or  bicuspids. 

When  the  cavity  is  very  deep,  and  its  circumference  not  large, 
it  is  difficult,  if  not  impossible,  to  make  a  filling  sufficiently  firm 
and  solid  in  every  part  by  the  introduction  of  folds  of  gold  long 
enough  to  extend  from  the  bottom  to  the  orifice.  The  operation, 
tliereforc,  should  be  divided  into  two  parts :  two-thirds  of  the 
cavity  should  be  first  thoroughly  filled  with  vertical  folds,  and 
afturward  the  remaining  third  in  the  same  manner. 
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In  filling  a  molar  or  bicuspid  on  any  of  its  aurfacus,  the  head 
of  the  patient  should,  for  the  most  part,  occupy  very  nearly  the 
same  position,  and  have  the  same  elevation  as  required  for  an 
Operiition  on  an  incisor  or  cuspid.  The  cavity  being  prepared 
fc>r  the  filling,  and  one  end  of  the  roll  of  foil  placed  in  it,  the 
tooth  may  be  grasped  with  the  thumb  and  fore-finger  of  the  left 
band  of  the  operator — the  former  placed  on  the  buccal  surface 
id  tuch  a  manner  as  to  press  back  the  commissure  of  the  lips, 
the  latter  on  the  palatine  surface ;  then  fold  after  fold  may 
introduced  and  forcibly  pressed  against  the  posterior  wall 
ontil  the  cavity  is  filled.  For  this  purpose  an  instrument  may 
be  used  like  the  one  represented  in  Figs,  105  or  107.  If  the  former 
b  need,  it  is  to  be  held  as  shown  in  Fig.  102.  The  extruding 
portion  should  then  be  condensed  with  a  straight  instrument  as 
in  Fig- 107,  or  curved  pluggers,  Figs,  109  or  110,  as  may  be  most 
coDvenient. 

Aa  ft  general  rule,  filling  a  cavity  in  the  grinding  surface  of 
an  upper  molar  or  bicuspid  is  an  exceedingly  simple  operation, 
requiring  less  ekiW  than  the  introduction  of  a  plug  in  any  other 
locality  in  these  teeth;  but  there  are  cases  in  which  it  is  rendered 
T€rj  difficult ;  as  for  example*  when  there  are  one  or  more  fis- 
avres  or  carious  depressions  radiating  from  the  main  cavity. 
After  tha  caries  has  been  removed,  which  is  often  a  very  tedious 
operation,  it  requires  considerable  time  and  skill  to  fill  these 
Ikoroughly*  When  it  is  not  properly  done,  as  is  too  often  the 
case,  a  recurrence  of  the  disease  will  soon  take  place,  and  thus 
dafeat  the  object  for  which  the  operation  was  performed. 

The  introduction  of  a  filling  in  the  grinding  surface  of  the 
iecond  or  third  molar  of  a  person  having 
a  very  small  mouth,  is  sometimes  attend- 
ed with  great  difficulty ;  in  some  cases  it 
can  only  be  done  with  an  instrument 
banag  a  point  bent  nearly  at  right  angles 
with  the  stem,  like  the  one  represented 
10  Fig.  110;  consequently  the  power  re- 
quired for  introducing  and  consolidating  the  gold  is  applied  to 
fit  dieadvantage.  But  the  instrument  represented  in  this  cut 
I  only  intended  for  the  first  part  of  the  operation  of  consolidating 
the  metal :  for  its  completion,  smaller  points  are  required. 

2a 
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In  filling  a  cavitj  in  the  grinding  surface  of  a  first  iipp«r 
molar  on  the  left  side  of  the  mouth,  the  thumb  of  the  left  hand 
may  be  plat'ed  agains^^t  the  left  cuspid  or  first  or  second  brctispid 
as  may  be  most  convenient  to  the  operator;  while  the  forefinger 
is  placed  behind  the  point  of  the  instrument,  and   at  the  same 
time  made  to  push  back  the  commissure  of  the  lips.     To  obtain 
a  gt>od  view  of  the  cavity  in  a  second  or  third  molar  daring  the 
operation,  the  cheek  should  be  pressed  from  the  tooth  with  tlie 
forefinger  of  the  left  hand ;  but  this  finger  can  seldom  be  carried 
far  enoii|Th  back  on  this  side  of  the  mouth  to  be  placed  behind 
the  point  of  the  instrument.     During  the  introduction  of  gold, 
the  ring  finger  and  little  finger  of  the  right  hand  should  be  made 
to  rest  on  the  incisor  teeth,  while  the  instrument  is  grasped 
(Fig,  102)  with  the  thumb,  middle,  and  forefinger. 

In  filling  a  cavity  in  the  anterior  approximal  surface  of  a 
right  superior  molar  or  bicuspid,  the  operation  may  be  com- 
menced by  placing  the  gold  against  the  palatine  wall^  and  end- 
ing at  the  buccaL  But  before  the  process  of  condensing  is  com- 
menced, every  portion  of  the  surface  ought  to  be  thoroughly 
tested  with  a  wedge- pointed  instrument,  and  wherever  the  point 
can  be  forced  into  the  gold,  the  cavity  thus  formed  should  be 
filled.  The  instrument  employed  for  the  introduction  of  the 
gold  may  be  like  the  one  represented  in  Fig.  105,  but4iaving  » 

nither  longer  point;  and  grasped 
as  in  Fig.  102.  For  condensing 
the  extruding  portions,  either  or 
both  of  the  instruments  repre- 
sented in  Figs.  97  and  108  may 
be  used,  as  also  the  one  employed 
for  the  introiUunion  of  the  gold; 
and  one  shaped  as  in  Fig.  HI 
111  ay  be  sometimes  used  with  great 
advantage*  During  this  part  of 
the  operation,  the  instrument 
may  be  held  as  before,  or  aa  seen 
in  Fig,  112,  which  permits  a 
much  greater  amount  of  force  to 
be  applied  than  when  held  in  any 
other  manner. 


Fia,  HI. 


Fig,  112. 
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Nearly  the  same  metliod  and  the  same  instruments  are  re- 
<|iiirecl  for  filling  a  corresponding  cavity  on  the  opposite  side  of 
I  die  jaw.  When  practicable,  the  forefinger  of  the  left  hand  should 
'be  placed  on  the  palatine  surface  of  the  tooth,  and  the  thumb 
mgainflt  the  buccal  surface,  and  in  addition  to  the  instruments 
recommeudcd  for  the  right  side  of  the 
XDoutb,  the  one  shown  in  Fig.  97  may  be 
very  conveniently  employed  to  introduce 
tbe  gold  ;  also  one  like  Fig.  99,  or  Fig. 
113,    in    condensing   the    surface    of   the 

filling.     The  writer  finds  this  last  particularly  valuable  in  very 
ay  cases. 

A  cavity  in  the  posterior  approximal  surface  of  a  superior 
bicuf^pid  on  either  side  of  the  mouth,  can,  in  the  majority 
of  cases,  be  as  easily  filled  as  one  in  the  anterior  approximal 
surfiice.  The  position  of  the  left  hand  is  very  nearly  the 
same,  and  in  the  introduction  of  the  gold,  the  first  folds 
lire  placed  against  the  palatine  wall  of  the  cavity.  By  com- 
mencitiie  on  this  side,  the  operator  is  enabled  to  lay  the  folds 
more  compactly  than  he  could,  were  he  to  commence  at  any 
oilier  point*  He  also  has  a  more  perfect  control  over  the  in- 
strument in  this  part  of  the  operation,  and  has  a  better  view  of 
the  cavity  during  the  introduction  of  the  gold.  For  consoli- 
dating  the  filling,  the  instruments  represented  in  Figs.  98,  99, 
and  104  are  as  well  adapted  to  the  purpose  as  any  that  can  be 
employed* 

When  the  mouth  of  a  patient  is  large,  a  filling  can  often  be 
reduced  with  nearly  as  much  ease  in  tlie  posterior  approximal 
face  of  a  first,  or  even  a  second  upper  molar,  as  in  that  of  a 
bioiispid;  bul  when  the  mouth  is  small  and  the  cheeks  fleshy,  it 
ofltfQ  becomes  a  difficult  and  perplexing  operation.  Although 
the  same  method  is  used ;  yet,  as  it  is  absolutely  necessary  to 
the  itiiroduction  of  a  good  filling,  that  the  operator  should  see 
lie  cavity  and  witness  every  part  of  the  operation,  his  ingenuity 
in  often  taxed  to  the  utmost  in  contriving  the  most  suitable 
means  to  enable  him  to  do  it.  A  number  of  instruments  for 
drawing  back  the  corner  of  the  mouth  have  been  invented ;  but 
writer  bcdieves  there  are  none  so  well  suited  to  the  purpose 
Ube  thumb  or  forefinger  of  the  left  hand  of  the  operator*     If 


soo 
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the  operator  will  accustom  himself  to  the  use  of  a  ^mall  month 
gla^s  held  in  the  left  hand  whilst  operating,  he  will  be  spared 
nihuy  back-breaking  efforts  to  keep  in  view  fillings  on  posterior 
surfaces.  It  is  necessary  to  become  familiar  with  the  appareoilj 
reverse  motion  of  the  instrument  as  seen  in  the  glass ;  sbo  t» 
accustom  the  three  fingers  of  the  left  hand  to  act  independentlv 
of  the  thumb  and  forefinger.  But  one  of  the  most  careful  and 
skillful  operators  of  this  or  any  other  country,  Dr,  Maynar4 
assures  us  that  he  works  from  a  reflected  view  in  the  glass  will 
the  same  ease  as  where  he  has  a  direct  view  of  the  cavity*  hui 
obtains,  in  very  many  cases  where  he  uses  the  glass,  aa  accuraer 
of  view  which  direct  vision  could  not  give  him. 

Before  dismissing  this  part  of  the  subject,  there  is  one  point 
to  which  the  attention  of  the  young  practitioner  should  he  par- 
ticularly  directed.      Many,   in   other   respects   tolerably  go««i 
operators,  are  most  likely  to  fail  in  not  introducing  a  suffident 
quantity  of  gold   in  the  upper  palatine  portion  of  the  caritj. 
The  author  frequently  meets  with  cases  in  which   the  walls  rf 
the  cavity  are  perfectly  sound,  and  every  other  part  of  the  filling 
well  consolidated,  but  here  upon  the  application   of  a  wed^e- 
pointed  instrument  the  gold  is  easily  perforated.     He  woxili 
therefore^  advise  the  inexperienced  operator  to  test  Hu^ 
severe  pressure  with  a  sharp  wedge-pointed  instrument,  dL»  well 
indeeil,  as  every  part  of  the  filling,  before  leaving  the  operition. 
There  is  also  one  other  precaution  applicable  to  fi^llings  in  tbf 
approximal  surfaces  of  the  incisors  and  cuspids  as  well  as  of  tk 
molait  and  bieoapids ;  it  relates  to  overlapping  portions  of  goM 
under  •4ht  free  edge  of  the  gtnn^  which  must  be  carrfulh  ^ 
eaaapletely  removed  before  the  operation  can  be  regarded  n 
eoai|iVete, 

In  filUtif  a  cavity  ia  tke  Woeal  aarface  of  an  upper  Ucugpi 
or  Mofaur,  en  either  side  of  tke  iach«ith»  the  gold  may  be  iao^ 
dated  with  the  iastraBeBts  repre^sented  in  Figa.  9S,  105.  Thi 
Ittllir  m  better  adapted  for  tbe  Mt  md^  bnt  may  also  be  itd 
eitlMiriBhi.  TW  atrai^  wedgv^poiiited  tnstntaient  mayita 
I*  aMNwtngieaafy  emyhawd  m  tbia  adei.  The  first  foldsif 
feM  ilMdM  be  phetd  ^MHit  the  pastarior  wall,  proceeding  froa 
lalMbid  ftirward^  awl  praaa^  ike  Mds  agaiaat  each  ochcrai 
aa  pwaiMu    WImb  dm  eavity  baa  a  krge  orifiee, lol 


FrLLIXO    SUPERIOB    MOLARS   AND    BICUSPIDS* 


301 


U  rather  shallow,  op  in  other  respects  badly  shaped  for  the 
retentioD  of  iht;  gold,  the  operation  is  often  tedious,  difficult, 
and  perplexing.  But  under  favorable  circumstances  a  filling 
maj  be  almost  as  readily  introduced  here  as  in  any  other  part. 

The  palatine  surface  of  a  bicuspid  or  of  a   raolar  is  rarely 
Attacked  by  caries ;  on  the  latter  it  is  usually  seated  in  a  de- 

ij(l'li!>$iun  at  the  termination  of  a  fissure  leadirrg  from  the  posterior 
ion  in  the  grinding  surface.  It  is  usually  situuted  near 
the  p«>sterior  palato-approximul  angle  of  the  crown  about  half 
way  between  the  gum  and  the  coronul  extremity  of  the  tooth. 
It  sometimes  happens  that  the  walls  of  these  fissures  are  affected 
with  caries  throughout  their  whole  extent,  requiring  to  be  filled 

ifiMn  the  depression  in   the  grinding  to  its  termination  on  the 

latine  surface*     In  this  case,  the  portion  of  the  cavity  on  the 

finding  surface  may  be  first  filled  ;  then,  the  operator  may  pro- 

to  fill  the  palatine  portion  in  the  same  manner  as  if  it  were 

^*'0imple  cavity,  placing  the  first  fulds  of  foil,  in  the  case  of  a 
right  molar,  against  the  upper  and  posterior  side  of  the  opening 
with  an  instrument  like  the  one  represented  in  Fig.  105.  Great 
cart*  is  necessary  to  prevent  the  instrument  from  slipping.  It 
often  happens,  too,  that  the  orifice  becomes  chuked  with  foil 
before  the  cavity  is  half  filled.  This,  indeed,  is  liable  to  occur 
in  filling  any  cavity  in  any  tooth;  and  when  it  does  happen, 
unless  a  sufficient  amount  of  pressure  is  applied  to  make  a  free 
opening  into  it,  the  filling  wilt  be  imperfect  and  the  object  of 
the  operation  wholly  defeated.  When  the  cavity  is  situated  in 
a  left  molar*  the  gold  may  be  introduced  with  the  instruments 
represented  in  Figs.  95,  108,  placing  the  first  folds  agjiinat  the 
iipp>er  wall  of  the  cavity,  and  proceeding  downward. 

The  curvatures  of  the  points  of  condensing  instruments  may  be 

Inmtlar  to  those  employed  for  the  introduction  of  the  gold.  The 
proeose  of  condensing  the  extruding  portion  of  a  filling  in  the 
buccal  or  palatine  surface  of  a  molar,  as  well  as  in  the  approxi- 
■III         '^  ^     '  iiost  any  isolated  tooth,  may  be  greatly  aided 

Ijr  i   ^    ^  icted  forceps.     The  following  cut  will  convey 

a  more  correct  idea  of  their  construction  than  any  description 
that  can  be  given.  They  are  provided  with  both  straight  and 
curved  points,  see  Fig.  114,  a,  t,  c,  and  are  used  by  placing  the 
covered  with  raw  cotton  or  a  cushion,  against  the  sound 
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Bide  of  the  tooth,  and  the  condensing  point  against  the  filliii|r; 
force  18  applied  by  pressing  the  handles  together.     In  this  way 

Fio.   114. 


iJH  much  pressure  may  he  exerted  upon  the  filling  as  the  tootb 
will  bear.  It  is  only,  however^  in  the  fewest  number  of  caa€« 
that  this  instrument  cun  be  advantageously  employed.  The 
credit  of  the  invention  belongs,  we  believe,  to  the  late  Dr.  H.  H. 
Hayden. 

A  tubtTcle,  of  greater  or  less  size,  is  sometimes  found  on  the 
anterior  palatintj  surface  of  a  molar,  near  the  crown.  Between 
this  and  the  body  of  the  crown,  a  deep  depression  is  often  seen, 
which  becomes  the  seat  of  caries ;  but  the  removal  of  the  diseased 
part,  and  the  introdiietton  of  a  filling  is  so  simple,  that  a  special 
description  of  the  operation  is  not  deemed  necessary. 
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The  operation  of  filling  a  lower  incisor  or  cuspid  ia  far  more 
difficult  than  filling  an  upper.  It  is  fortunate,  therefore,  both 
for  the  dentist  and  the  patient,  that  the  lower  incisors  and  cuspids 
are  lesa  liable  to  caries  than  the  upper. 

The  constant  tendency  of  the  lower  jaw  to  change  its  posi- 
tion, is  embarrassing  to  the  dentist  in  operating  on  any  of  the 
teeth  in  it,  and  in  case  of  the  ineisora  and  cuspids  it  is  some- 
times peculiarly  perplexing.  To  prevent  this,  all  the  effort  the 
operator  can  make  with  his  left  hand,  is  frequently  required. 
From  the  backward  inclination,  too,  of  these  teeth,  it  rarely 
happens  that  the  gold  can  be  introduced  from  the  lingual  side  of 
tlie  arch ;  consequently,  it  is  necessary  to  make  the  space  as 
wide  anteriorly  as  posteriorly.  But  as  the  teeth  are  compara- 
tively small,  the  sepanitiun,  when  made  with  a  file,  should  be  no 
wider  than  is  absolutely  necessary  for  the  removal  of  the  diseased 
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Tt  and  the  introdaction  of  the  gold.  When,  however,  it  can 
done  with  safety,  the  ^eparntion  should  be  made  with  a  piece 
ff  gum  elastic  or  other  substance  between  the  teeth,  in  the 
banner  before  described. 

While  operating  on  the  lower  teeth,  the  head  of  the  patient 
ihotild  occupy  a  tuore  perpendicular  position  than  while  opera- 
ing  un  the  upper;  this  may  be  done  either  by  lowering  the  seat 
>r  raiftiDg  the  head-piece  of  the  chair.  When  by  the  latter,  it 
irill  be  occasionally  nece8f?ary  for  the  operator  to  stand  upon  a 
Itool  fire  or  fiix  inches  in  height. 

^  In  filling  a  cavity  in  the  right  approximal  surface  of  a  lower 
cisor  or  cuspid,  the  following  method  is  recommended.     The 
rity  being  prepared,  and  a  sufficient  quantity  of  gold  foil  made 
10  a  small  roll^  or  folded  lengthwise,  as  the  operator  may  pre- 
with  the  left  arm  over  the  patient's  head,  the  chin  is  gently 
with  the  left  hand,  while  the  thumb  is  placed  against  the 
Surface  of  the  tooth — the  forefioger  serving  to  direct  the 
Id  fttid  point  of  the  instrument^  and  also  to  depress  the  lower 
p.     The  folds  of  gold  in  their  introduction  are  pressed  firmly 
itist  the  lower  wall  of  the  cavity.     The  instrument  employed 
ihis  purpose  may  be  shaped  like  the  one  represented  in  Fig. 
Fjo.  115.  Fig.  llti. 


15,  with  a  very  small  wedge-shaped  point,  and  held  as  in  Fig. 

02.     The  coDsolidatioD  of  the  gold  may  he  effected  partly  with 

e  same  instrument,  partly  with  a  round-pointed  one,  shaped  as 

•bowEi  in  Fig.  116,  and  partly  with  an  instrument  shaped  as  in 

Wig,  104.     The  tooth  should  be  firmly  held  between  the  thumb 

ind  fore-finger  of  the  left  hand>  to  prevent  it  from  being  moved 

its  socket  by  the  pressure  of  the  instrument. 

WWd  the  incisors  are  very  small,  and  the  caries  has  spread 

er  a  large  portion  of  the  side  of  the  tooth,  it  is  often  difficult 

fortn  a  suitable  cavity  for  the  retention  of  a  filling,  without 

netrating  to  the  pulp  cavity.     In  such  cases,  the  patience  and 

ill  of  thtj  operator  are  frequently  taxed  severely  in  obtaining 

sufficiently  secure  support  for  the  gold.    But  this  he  can  usually 

if  he  can  make  the  bottom  of  the  cavity  as  large  as  the 

'€%  even  though  it  have  but  Uttle  depth. 
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The  inaDner  of  introducing  a  filling  in  the  left  approximal 
surface  is  very  similar.  The  left  arm  and  hand,  as  well  as  the 
thumb  and  fore-finger,  are  all  disposed  of  in  the  manner  judt  de* 
scribed.  The  same  instniments,  too,  maybe  employed  for  intro- 
ducin^^  and  consolidating  the  gold,  though,  in  the  firett  part  *A 
the  operation,  the  instrument  {Fig.  100)  may  often  be  advantftge- 
ously  substituted  for  the  one  in  Fig.  115. 

Nothing  has  been  said  with  regard  to  fillings  in  the  labial  ur 
lingual  surface  of  lower  incisors  and  cuspids.  Although  caries 
rarely  attacks  either  of  these  surfaces  of  a  lower  incisor,  it  Joes 
sometimes  develop  itself  in  the  labial  surface  of  a  cuspid*  Vat  ■ 
the  operation  of  introducing  a  filling  here  is  so  simple,  that  a 
separate  description  of  the  manner  of  it  is  not  deemed  nece>ssary, 

FILLING  THE  INFERIOR  MOLARS  AND  BICUSPIDS. 

In  filling  a  cavity  in  the  grinding  surface  of  a  right  lower 
molar  or  bicuspid,  the  operator  may  stand  on  the  same  side  of 
his  patient,  and  a  few  inches  higher  than  while  operating  on  an 
incisor  or  cuspid.  With  his  left  arm  placed  over  his  patient*8 
head,  the  tooth  may  be  grasped  with  the  thumb  and  forefinger 
of  the  left  hand,  while  the  middle  finger  is  placed  by  the  side  of  ■ 
the  chin;  the  other  two  should  be  placed  beneath  it.  After  pre- 
paring the  cavity,  the  gold  may  bo  intrudnced  with  an  instrument 
like  the  one  represented  in  Fig,  108,  and  held  as  shown  in  Fig.  fl 
102,  pressing  the  folds  against  the  posterior  wall  of  the  cavity. 

In  condensing  the  gold  after  the  cavity  is  filled,  use  the  in- 
strument represented  in  Fig.  109,  Soruetimes,  however,  the  one 
shown  in  Fig.  Ill,  which  may  be  held  as  seen  in  Fig.  96,  an- 
swers a  better  purpose ;  but  a  greater  amount  of  force  can  be 
exerted  when  held  in  the  m*anner  shown  in  Fig.  112,  previously 
wrapping  it  with  the  corner  of  a  napkin,  to  prevent  the  small 
part  of  the  instrument  from  hurting  the  little  finger.  The  kind 
of  instrument,  and  the  manner  of  holding  it,  will,  after  all,  have 
to  be  determined  by  the  operator.  During  the  introduction  and 
consolidation  of  the  gold,  the  lower  jaw  should  be  firmly  held 
with  the  left  haufl*  to  prevent  it  from  moving  and  from  being  too 
much  depressed.  This  precaution  is  the  more  necessary,  as  the 
muscles  of  the  lower  jaw  and  the  articular  ligaments  are  seldom 
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ilrong  enough  to  reaiHt  the  amount  of  force  required  in  the 
opemtion.  ^  * 

In  filling  SI  cavity  in  the  grinding  surface  of  a  tooth  on  the 
left  wde,  the  dentist  maysometinieB  operate  to  greater  advantage 
by  standing  on  the  same  aide.  In  thift  case,  the  comnjis^sure  of 
the  Iip«  should  be  pressed  back  with  the  thumb  of  the  left  hand, 
placing  it  on  or  against  the  tooth  to  be  filled,  while  the  fore- 
finger pa»8es  in  front  of  the  chin,  and  the  other  three  beneath 
it*  As  a  general  rule,  however,  he  will  be  able  to  operate  more 
conveniently  by  staniling  on  the  righr  side  of  his  patient,  and 
holding  the  tooth  and  chin  in  the  manner  before  directed.  In 
either   case,  the  gold,   in    its    introduction,   should   be   pressed 

linfit  the  posterior  wall  of  the  cavity. 

The  foregoing  general  directions  will  be  founds  for  the  most 
part^  applicable  to  the  introduction  of  a  filling  in  the  appro ximal 
Borfaces.  When  the  erown.s  of  the  teeth  are  long,  and  the  cavity 
liluated  near  the  gum,  the  operation  is  sometimes  very  difficult 
Mid  tedious,  requiring  all  the  patience  and  skill  the  dentist  can 
exercise  to  accomplish  it  securely.  This  difficulty  is  increased 
when  the  shape  of  the  cavity  is  unfavorable  for  tlie  retention  of 
tht?  gold ;  or,  in  other  words,  when  the  cavity  is  shallow  and  has 
%  large  orifice.  There  is  also  another  very  serious  difficulty 
which  the  operator  encounters  in  the  introduction  of  a  filling  in 
the  approximal,  and  also  in  the  buccal,  surface  of  a  lower  molar 
or  bicuspid.  The  flow  of  saliva  is  often  so  profuse,  that  the 
whole  of  the  lower  part  of  the  mouth  is  completely  filled,  and 
the  tooth  inundated  before  it  is  possible  to  introduce  a  ^sufficient 
qnantity  of  gold  to  fill  the  cavity.  This  not  only  retards  the 
operation,  but  it  also  renders  it  more  difficult  and  perplexing* 
for  it  is  nece.^sary  to  force  out  every  particle  of  moisture  from 
the  cavity  and  from  between  the  different  layers  of  gold,  before 
the  necessary  cohesive  attraction  between  them  can  be  secured, 
K  this  is  not  done,  or  at  any  rate,  if  all  the  moisture  is  not 
forced  from  the  cavity,  and  the  gold  sufficiently  consolidated  to 
raider  it  impermeable  to  the  fluids  of  the  mouth,  the  operation 
wiD  be  unsuccessful. 

Ordinary  foil,  sometimes  called  non-adhesive,  when  introduced 
in  fohla  lying  parallel  with  the  sides  of  the  cavity,  keeps  its 
phoe  by  the  close  lateral  contact  of  the  folds  against  each  other 
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and  ihe  walls  of  the  cavity*  Hence  such  fillings  may  prore 
cessful,  ahljough  done  **  under  water/*  provided  the  lateral  pre 
ure  is  sufficient  to  force  out  the  saliva  from  between  the  layers 
of  foil.  But  if  the  folds  are  laid  in  parallel  with  the  bottom  of 
the  cavity,  tlic  operation  will  fail*  in  consequence  of  the  sraling 
ofl'  of  tlie  ]&ucceshive  layers  which  have  no  adhesion.  Crystal 
gold  and  adhesive  foil  fillings  depend  for  their  success  upon  the 
perfect  adhesion  of  their  component  pieces;  therefore^  the 
slightest  moisture,  or  even  diimpness^  whilst  being  introduced,  is 
fatal  to  their  durability. 

For  tlje  purpose  of  obviating  this  difficulty,  a  variety  of  mean^ 
have  been  proposed,  but  the  one  principally  relie<i  on  consists  in 
placing  the  corner  of  a  &oft  fine  linen  napkin,  or  what  h  still 
better,  fine  tissue  or  bibulous  paper,  on  each  side  of  the  tooth,  so 
as  to  form  a  sort  of  dam  or  wnll  around  it,  This  may  sometimes 
be  successfully  done,  hut  in  many  cases  it  will  fail  to  accomplish 
the  object,  by  increasing  the  flow  of  saliva,  and  m  more  or  Icfls 
embarrassing  to  the  operator. 

In  the  introduction  of  the  gold  on  the  right  side,  it  may ' 
pressed  against  the  buccal  wall  of  the  cavity  on  the  left  sidcj 
against  the  lingual  walL  Either  of  the  instruments  represented 
in  Figs*  94  and  105  may  he  employed  for  the  introduction  of  the 
gold,  whether  the  cavity  he  situated  in  the  anterior  or  posterior 
jipproximal  surface  of  the  tooth,  and  may  be  held  in  the  hand  in 
the  manner  shown  in  Fig*  102. 

In  filling  a  cavity  in  the  lingual  and  posterior  approximal 
angle  of  a  first  or  second  left  bicuspid,  and  especially  from  the 
loss  of  the  tooth  behind  it,  when  there  is  a  backward  inclination 
of  the  organ,  great  care  is  necessary  to  prevent  the  instrument 
from  slipping  and  wounding  the  lower  lip.  The  most  convenient 
position  for  the  operator  in  this  case  is  on  the  left  side  and  partly 
in  front  of  the  patient*  The  tooth  may  tlien  be  firmly  grasped 
between  the  tlnnnb  and  fore-finger  of  the  left  hand,  or  the  thumb 
alone  pressed  against  the  outside  of  the  tooth ;  in  either  case  it 
is  to  be  used  &s  a  rest  for  the  ring-finger  of  the  right  hand,  dur* 
ing  the  introduction  and  consolidation  of  the  gold.  But  the 
locality  of  the  cavity  is  such,  especially  when  the  mouth  of  the 
patient  is  small,  that  it  can  only  he  seen  with  great  difficulty. 
Hence  the  operator  is  constantly  liable  to  place  the  point  of  the 
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]D9tnimcnt  on  one  side  of  the  orifice  against  an  overlapping  por- 
tion of  gold,  which,  when  pressure  is  applied^  is  cut  through  or 
rdet»ched.  The  instrument  thus  comes  in  contact  with  the  hard, 
^th  enamel,  and  unless  the  hand  is  so  guarded  as  to  control 
iia  moiiona,  it  is  liable  to  slip  and  wound  some  part  of  the  mouth, 
especially  the  lower  Up:  which  accident,  unless  proper  precau- 
tion h  observed,  may  occur  in  filling  any  tooth. 

Among  the  principal  diflSeulties  which  the  dentist  encounters 
in  filling  a  cavity  in  the  buccal  eurface  of  a  lower  molar,  apart 
from  that  of  keeping  the  cavity  dry  until  the  gold  is  introduced, 
is  the  contact  of  the  lower  and  inner  part  of  the  cheek  with  the 
taolb.  This  may,  to  a  considerable, extent,  be  prevented,  and 
the  commiflfture  of  the  lipn  at  the  name  time  pushed  back,  with 
the  forefinger  of  the  left  hand  of  the  operator ;  which  abo  will 
serve,  when  the  cavity  is  shallow*  and  the  orifice  large,  to  hold 
the  gold  ID  place,  until  a  sufficient  quantity  is  introduced  to  ob* 
lain  anpport  from  the  surrounding  walls:  it  is  sometimes,  how- 
ever, attended  with  much  difficulty.  In  operating  upon  the 
bftcti^pids,  it  ia  only  necessary  to  depress  the  corner  of  the  mouth 
to  obtain  free  access  to  the  cavity. 

An  iustrunient  has  been  invented  by  C,  C*  Thomas,  of  Loui- 
siana, for  the  purpose  of  keeping  the  cheek  from  the  buccal  sur- 
face of  the  lower  molars,  depressing  the  tongue  and  holding  the 
jaws  at  a  sufficient  distance  apart. 

Fio.  117. 


It  consists  of  (Fig.  117,)  two  grooved  plates  to  admit  the  molar 
teeth,  which  may  be  separated  or  brought  together  by  a  screw 
working  in  a  cylinder-  Around  the  cylinder  are  two  collars 
which  can  he  tightened  by  set-screws :  to  the  lower  is  soldered  a 
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rod  on  whitih  moves  a  ring  holding  a  liand-shjiptMl  tongue-holder '. 
to  the  upper  ib  attyehcd  a  liighly  polished  oval  concave  plate, 
connected  with  thu  shaft  hy  a  bull  and  socket  joint ;  the  shaft 
itself  is  capable  of  extension  by  a  ratchet  movement.  The  in- 
etrument  is  ingeniously  contrived  so  that  its  several  parts  can 
be  moved  in  any  required  direction  and  extent.  Itt*  application 
is  obvious:  it  opens  the  mouth,  keeps  the  tongue  and  cheek  out 
of  the  way,  and  the  oval  mirror  throws  light  on  the  cavity.  The 
author  has  not  tested  its  practical  value,  but  thinks  it  might  be 
advantageously  used,  especially  in  operating  on  the  left  lower 
molars. 

For  the  introduction  of  the  gold  on  the  right  side,  either  of 
the  instruments,  represented  in  Figs,  95  and  105,  may  he  em- 
ployed, but  on  the  left  side  the  latter  will  generally  be  found 
most  convenient.  A  straight  wedge-pointed  instrument,  (Fig. 
118,)  can  often  be  advantageously  used  in  introducing  the  foil 
in  either  of  the  right  bicuspi<is,  and  (Some- 
times even  in  the  first  molar.  This  instru* 
ment  can  also  often  be  used  in  filling  a 
cavity  in  the  grinding  surface  of  a  molar  of 
eitker  jaw,  but  oftener  in  the  upper  than  the  lower.  It  is 
ao&rcely  necessary  to  say,  that  the  introduction  of  the  gold 
should  commence  behind  and  proceed  forward.  The  instruments 
represL'uted  in  Figs.  98,  lOti  and  107,  may  be  used  in  consolidat- 
ing the  foil. 

It  may  be  well  to  mention  here,  that  in  filling  a  molar  or  bi- 
cuspid on  the  left  side  in  the  lower  jaw,  whether  in  the  grinding, 
approximal  or  buccal  surface,  the  back  of  the  chair,  if  so  con- 
structed as  to  admit  of  being  moved,  should  be  thrown  five  orsijc 
inches  farther  back,  to  lower  the  head  of  the  patient  and  give 
the  face  a  more  horizontal  inclination.  By  this  means  the  opera- 
tor is  enabled  to  approach  the  locality  of  his  manipulations  with 
greater  ease,  thus  enabling  him  to  exercise  a  more  perfect  con- 
trol over  his  instrument,  as  well  as  over  the  mouth.  But  if  the 
back  of  his  operating  chair  is  stationary,  he  should  i^tand  upon 
a  stool  of  five  or  six  inches  in  height. 

When  the  cavity  is  situated  near  the  gum,  or  when  the  lower 
part  of  it  runs  a  little  under  its  margin,  the  precaution  of  remov- 
ing all  the  overlapping  portions  ought  never  to  be  omitted,  and 
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this  sometiineB  constitutesi  a  difficult  part  of  the  operation.     For 
thLs  purpose,  the  file  represented  in  Fig.  119,  may  be  very  ad- 


Fio    119. 


tantageously  used*  Some  are  made  straight  at  each  end,  others 
are  carved.  These  valuable  instruments  were  invented  by  Dr. 
Elisha  Townsend  ;  they  are  very  useful,  not  only  for  the  purpose 
jiifit  statedi  but  also  for  filing  down  the  surplus  gold  of  a  filling 
in  iht?  approxima]  and  other  surfaces  of  all  the  teeth. 

The  profession  is  now  well  supplied  with  these  files,  having  an 
almost  endless  variety  of  shape,  size,  and  fineness  of  cut.  It  is 
difficult  to  over  estimate  the  utility  of  these  indispensable  instru- 
mental Different  makers  seem  to  vie  with  each  other  in  devis- 
ing new  forms.  A  valuable  modification  has  lately  been  sug- 
gested by  Dr.  Edward  Maynard.  It  is  to  make  the  two  ends 
different — not  in  shape,  as  is  usually  done — but  in  the  direction 
of  the  file  cut:  or  rather  to  have  the  file  on  each  end  set  in  the 
t«ffM  direction,  marked  by  an  arrow  on  the  shaft.  Thus  one  end 
will  cut  toward  the  other  frovi  the  operator  ;  which,  as  the  two 
movements  are  constantly  required  upon  the  same  filling,  adds 
greatly  to  the  value  of  the  instrument.  Whereas  a  difference  in 
ifae  shape  of  the  two  ends  is  rather  an  annoyance,  and  precise 
»milanty  of  no  use  except  on  the  score  of  economy. 

The  foregoing  details,  with  regard  to  the  manner  of  filling 
teeth,  will  serve  as  a  general  guide  for  the  performance  of  the 
Operation ;  and  at  the  same  time,  give  to  the  student  and  inex- 
perienced practitioner,  some  idea  of  the  amount  of  labor,  accu- 
racy of  manipulation,  and  perfection  of  execution,  it  recjuires. 

The  manner  of  building  up  the  whole  or  part  of  the  crown  of 
a  toothf  will  be  described  in  a  subseqent  chapter. 


CHAPTER    FIFTH. 

FILUxNG     TEETH    WHEN    THE    LINING    MEMBRANE  ISl 

EXPOSED. 


The  propriety  of  filling  a  tooth  after  the  invasion  of  the  pulp] 
cavity  by  caries,  without  first  destroying  the  pulp,  is  double 
by  mtmy  pr act ki oners.  It  is  thought  that  inflamniation  ana 
suppuration  of  the  lining  membrane  and  pulp  must  necessarily' 
result  from  the  operation.  But  Dr.  Koecker,  who  was  the  first 
to  recommend  filling  a  tooth  under  such  circumstances^  cite«  i 
number  of  cases  in  which  he  performed  the  operation  succcssftiUj 
He  also  expresses  the  belief  that  *'on  an  average,  five  out  of 
teeth  may  be  preserved  alive,  and  rendered  useful  for  n  Ion 
while/*  The  author  has  been,  since  1846,  in  the  constant  habit  < 
tilling  teeth  under  such  circumstances,  whenever  a  favorable  caa^ 
presented  itself,  and  occasionally  for  nearly  twelve  years  pre 
vioualy  to  this  period ;  and  hia  experience  wan^anta  the  belie 
that  the  vitality  of  even  a  larger  proportion  may  be  saved  undef 
Bkiliful  treatment.  He  believes  he  has  been  successful  in  nt 
least  fourteen  cases  out  of  e\"ery  fifteen,  since  1853 ;  and  it  may 
be,  as  he  has  stated  in  another  place,  that  when  tlie  treatmeDt 
of  teeth  in  which  caries  has  penetrated  to  the  pulp-cavity  shall  bo^ 
better  understood,  the  vitality  of  a  still  larger  relative  prof»ortio^| 
may  be  preserved.  But  so  long  as  it  can  be  done  in  even  nine 
cases  out  of  ten,  the  operation  must  be  regarded  a^  valuable; 
ibr  a  healthy  living  tooth  is  less  liable  to  become  obnoxious  to 
the  surrounding  parts  than  one  deprived  of  a  large  portion  of  il 
vitality. 

Admitting  the  fact  that  teeth  can,  in  many  cases,  be  pr< 
served  alive  after  the  lining  membrane  has  become  exposed,  the 
question  arises,  does  the  pulp  remain  in  the  condition  in  which 
At  is  at  the  time  the  operation  is  performed  ?     It  is  difficult  to 
»  conceive  either  how  a  vacant  space  can  exist  between  it  ai  ' 
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ttity.  Bra.  Harwood,  of  Boston,  and  J,  H,  Foster  and  W. 
hrinclle,  of  New  York,  hold  tht^  opinion,  from  experiments 
,ve  made,  that  it  ossifies.  That  some  chnnge  of  this  sort 
^ke  plnce,  18  well  known,  and  the  trnnsition  it?  evidently 
It  of  increased  vascular  action,  caused  by  irritation, 
les  of  such  o^iiifieation  are  met  with  in  teeth  in  which  the 
have  lost  a  considerable  portion  of  their  substance  from 
Ileal  or  spontaneous  abrasion  ;  and  it  is  a  beautiful  pro- 
"of  nature  to  prevent  the  exposure  of  these  delicate  and 
sensitive  parts.  The  same  thing  sometimes  occurs  in 
^liich  have  suffered  no  loss  of  substance,  and  is  doubtless 
It  of  gome  constitutional  or  local  cause  of  irritation, 

facts  would  seem  to  justify  the  conclusion  elsewhere 
that  the  pulp  of  a  tooth,  when  subjecteil,  for  a  suflScit^nt 
f  time,  to  the  influence  of  an  irritating  agent,  capable  of 
only  a  very  slight  inflammatory  action,  undergoes  ossi- 
;  or  rather  is  converted  into  a  substance  resembling  cruttta 
or  what  Professor  Owen  terms  oiteo'd^mtine.  A  tooth 
been  filled  after  the  lining  membrane  has  become  ex- 
liable,  when  it  fails  to  undergo  this  clumge,  either  to 
'rom  derangement  of  its  nutritive  functions,  or  to  become 
of  active  inflammation  and  suppuration.  But  something 
an  ossification 9  or  conversion  into  oitfeo-fientine^  takes 
en  a  space  is  left  between  it  and  the  filling.  If  this 
it  space  were  not  filled  up,  we  have  reason  to  believe  that 
ightest  increase  of  vascular  action  would,  ns  has  been  justly 
•ked  by  Dr,  Elliot,  force  a  portion  of  the  pulp  into  it;  and 
active  inflammation  wouhl  be  excited  by  contact  wirh  the 
angles  of  the  walla  of  the  cavity,  and  this,  as  a  natural 
i|uenee,  would  be  apt  to  terminate  in  suppuration.  We 
'e,  from  experiments  which  we  have  made,  that  niiture,  ever 
tsl  in  her  resources,  uses  means  for  the  prevention  of  such 
dirrenee:  consisting,  first,  in  filling  the  vacant  space  with 
Uble  lymph,  effused  from  the  lining  membrane  or  exposed 
56  of  the  pulp  :  then,  in  its  organization,  and,  lastly*  its 
nrioi)  into  Ar>n#,  or  more  properly,  oitee-dentine.  Nature 
Ao  employ  here  the  same  means  as  in  other  parts  of  the 
'%r  the  repnratiiin  of  injuries. 
en  this  reparative  proceea  does  not  take  place  after  the 
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operation,  it  may  be  owing  either  to  want  or  the  excess  of  Tifr 
cular  action  in  tho  liijing  loenibrane  or  pulp*     A  certain  amount 
of  increased  vascular  action  seems  necessary  to  the  effusion  of 
coagulable  lymph,  ati  in  dispensable  requisite;  but  when  this  is 
too  great,  it  must  of  neceeeity  terminate  in  suppuration.     It  is 
obvious,  therefore,  that  the  success  of  the  operation  must  vcrj 
greatly  depend  upon   the  circumstances  under  which  it  is  per- 
formed.     If  these  be  unfavorable^   all  efforts  to  preserve  the 
vitality  of  the  orgiin  will,  in  a  majority  of  cases,  prove  unavail- 
ing ;  however  skillful  the  operator  may  be  in  the  preparation  of 
the  cavity  and  the  introduction  of  the  gold.     The  health  of  the 
patient  should  be  unimpaired;  the   tooth  of  a  tolerably  good 
quality,  free  from  pain  at  the  time  the  operation  is  performed; 
it  should  never  have  ached;  and  the  pulp,  peridental  membrane 
and  surrounding  parts  should  be  in  a  perfectly  healthy  condition. 
The  cavity  should  be  of  a  proper  shape  for  the  easy  introduction 
and  permanent  retention  of  the  filling  ;  and  the  smaller  the  point  of 
exposure  of  the  lining  membrane,  the  greater  the  prospect  of  suc- 
cess*    It  is  also  important    that  every  particle  of  completely 
decomposed  dentine  be  removed,  and  if  there  be  any  oozing  of 
blood   from  the  ruptured  vessels,  this  must  cease  before  the  fill- 
ing is  introduced. 

Dr.  Koecker's  method  of  performing  the  operation  is  fti 
follows ; 

^ir«^— Remove  the  caries  and  give  to  the  cavity  a  proper 
shape  for  the  reception  and  retention  of  the  filling ;  then  with  a 
little  raw  cotton  moistened  in  warm  water,  free  it  of  all  du^t  that 
may  he  in  contact  with  the  pulp.  SecomL — If  the  lining  mem* 
brane  is  not  wounded,  dry  the  cavity,  and  place  a  small  plate  of 
thin  leaf  lead  over  the  exposed  nerve  and  surrounding  dentine; 
then  fill  the  cavity  in  the  ordinary  way  with  gold.  Third, — 
When  the  lining  membrane  is  wounded  and  bleeds,  cauterize  the 
part  with  an  iron  wire,  heated  to  a  red  heat,  using  the  pre- 
caution not  to  wound  the  pulp.  After  the  hemorrhage  has  been 
arrested  and  an  artificial  cicatrix  formed,  free  the  cavity  from 
all  loose  extraneous  matter,  then  cover  the  nerve  with  sheet  lead 
and  fill  as  before  directed.  The  reason  assigned  by  Dr.  Koecker 
fur  covering  the  nerve  with  leud,  is  that  it  has  a  **more  cooling 
and  anti-inflammatory  effect''  than  gold.     He  also  states  that 
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nrhen  he  employed  gold  exclusively,  lie  was  seldom  successful^ 
and  tkat  infianimatioii,  pain,  etc,  generally  supervened,  render- 
ing the  removal  of  tlie  filling  necessary* 

The  foregoing  method  of  treating  an  exposed  dental  pulp  has 
not  proved  so  successful  in  the  hands  of  other  practitioners.  It 
I1&6  been  found  that  inflammation  and  Buppuration  supervene  in 
m  large  majority  of  the  cases,  especially  when  the  cautery  is 
l»ed;  the  practice  is  now  seldom  resorted  to.  The  direct  appli- 
cation of  any  metallic  substance  to  the  lining  membrane  or  pulp, 
is,  according  to  the  observation  of  the  author,  very  apt  to  be 
fallowed  by  inflammation  and  suppuration  of  these  tissues.  Some 

tie  vessels  of  the  lining  membrane  are  always  necessarily 

ittnded  in  removing  the  last  layer  of  decomposed  dentine,  hut 
the  hemorrhage,  when  no  other  injury  is  inflicted,  is  very  .slight, 
and  sometimes  scarcely  perceptible ;  so  that  the  operation  of 
filling  need  never  be  delayed  more  than  from  three  to  ten 
minutes.  The  application  of  a  small  particle  of  raw  cotton 
moistened  with  spirits  of  camphor  will  immediately  arrest  it. 

Dr.  S.  S.  Fitch  proposes  to  cover  the  nerve  when  exposed, 
with  a  plate  of  gold,  previously  to  filling  the  cavity ;  and  this, 
tn  the  opinion  of  the  author,  is  preferable  to  the  direct  applica- 
lion  of  a  piece  of  leaf  lead,  as  recommended  by  Dr.  Koecker. 
It  is  certainly  a  better  protection  to  the  nerve,  and  if  it  bo  fitted 
to  the  cavity  so  that  its  edges  shall  rest  upon  the  surrounding 
dentine^  a  filling  may  afterwards  be  introduced  without  injury  to 
the  ptilp.  Still,  in  many  cases  the  application  of  a  covering  of 
is  objectionable.  It  is  difficult  to  fit  it  with  sufficient 
y  to  prevent  the  liability  to  displacement  in  the  introduc- 
tian  of  the  fiJIing ;  and  when  the  cavity  is  very  shallow  it  will 
py  so  much  room  as  to  render  it  impossible  to  fill  the  re- 
ider  of  it  in  a  substantial  manner ;  yet  it  may  sometimes  be 
Tcry  advatitageously  applied. 

The  plan  pursued  by  Dr.  J,  II.  Foster^  in  filling  teeth  after 
iho  pulp  has  become  exposed  or  is  covered  only  by  a  very  thin 
layer  of  dentine,  is  as  follows:  "If/*  says  he,  "* after  a  careful 
removal  of  all  the  defective  portion,  within  and  about  the  parie- 
lei  of  the  cavity,  the  thin  layer  of  bone  which  lies  adjacent  to 
the  lining  membrane  has  a  moderate  degree  of  consistency^  yet 
not  sufficient  to  protect  the  dental  pulp  from  irritation  caused 
21 
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by  the  pressure  of  external  agents ;  it  has  been  my  practice  to 
leave  it  there,  and  after  fitting  a  gold  cap  over  it  (with  grett 
caution  as  to  its  proper  adjustment  as  a  protection),  proceed  to 
fill  the  tooth.''  But  this  method,  he  says,  was  not  as  suceeisfiil 
as  he  could  have  desired,  owing,  as  he  supposed,  to  the  extent 
to  which  the  thin  subjacent  layer  of  dentine  had  been  inTolved 
in  disease,  and  to  the  liability  of  the  pulp  to  be  affected  by  best 
and  cold. 

To  guard  against  the  irritation  and  inflammation  proceeding 
from  this  cause,  he  fills  the  concave  surface  of  the  gold  cap  with 
Hill's  stopping ;  using  the  precaution  to  preserve  the  concavity, 
so  that  it  may  not  press  upon  the  part  it  is  designed  to  protect. 
This  treatment,  he  says,  proved  successful  in  a  majority  of  cases. 
Believing  that  many  failures  occurred  in  consequence  of  the 
comparatively  small  portion  of  newly  exposed  bone  which  was 
covered  and  protected  by  the  non-conducting  medium,  he  resolved 
to  try  still  another  experiment.  Instead  of  lining  the  gold  cap, 
after  having  fitted  it  accurately  upon  the  floor. of  the  cavity,  he 
filled  the  whole  of  the  cavity  external  to  it,  with  Dr.  HilVs  com- 
position, allowing  this  to  remain  for  five  or  six  months  as  a  tmr 
porary  stopping. 

By  this  plan.  Dr.  Foster  says  he  has,  with  one  or  two  excep- 
tions, been  successful  in  preserving  the  vitality  of  the  tooth  in 
every  case  treated  during  the  past  year  (1850).  He  also  states 
that  he  has  occasionally  removed  these  fillings  after  the  lapse  of 
two  or  three  months,  and  finding  the  irritability  of  the  tooth  still 
existing,  he  refilled  them  in  the  same  manner  and  permitted 
the  filling  to  remain  two  or  three  months  longer ;  on  again  re- 
moving the  stoppings,  he  found  the  inflammation  diminished,  and 
the  subjacent  layer  of  bone  almost  firm  enough  to  bear  the  pres- 
sure of  a  gold  filling ;  but  he  still  uses  the  cap  underneath  the 
gold,  as  before.  He  believes  however  that,  if  Hill's  stopping 
could  be  relied  upon  for  preserving  the  walls  of  the  cavity  for 
one  or  two  years,  as  perfectly  as  it  does  for  a  few  months,  the 
caps  might  be  removed  and  a  solid  gold  filling  introduced,  with- 
out danger  of  causing  irritation  by  pressure  upon  the  bottom  of 
the  cavity.  He  further  adds,  that  he  ^^has  frequently  taken  oat 
gold  fillings  of  his  own  insertion,  by  way  of  experiment,  which 
had  been  introduced  under  like  circumstances,  after  they  had 
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Bn  in  for  two  or  more  years^  and  oa  removing  the  cap,  bad 
kml  Uie  bone  beneatii  so  uriyi<^ld>Dg  ^tid  void  of  Bendibilitj, 
l^^c  wiM  able  to  introduce  u  solid  gold  filling  without  the 
^^  The  author  bad,  in  1848,  a  case  (first  left  upper  molar) 
wluch  he  remolded  a  suppurating  pulp,  and,  after  treating  for 
IJB  with  injections  of  chlorinated  soda,  filled  the  cavity 
[ill's  stopping*  The  patient  was  requested  to  call  in  three 
,  or  sooner ;  but  put  it  off  for  two  years.  On  removing  the 
rary  filling  for  the  purpose  of  in  trolly  cing  gold,  the  walls 
^cavity  were  found  to  be  sis  perfect  us  when  it  was  inserted* 
It  Dr.  Foster's  method  of  treatment  by  means  of  gutta 
has  justified  the  expectations  which  he  many  years  ago 
rmed  of  it,  may  be  inferred  from  the  following  extract  taken 

In  letter,  written  in  1863,  to  a  professional  friend*  The 
^nce  of  the  subject  will,  it  is  hoped,  excuse  this  use  of  a 
ftiot  written  with  any  thought  of  publication: 
would  I  could  speak  trurapet-tongued  to  the  members  of 
rofeSi^ion  upon  the  importance  of  an  expectant  course  of 
Raiment  in  jtrtvtnting  exposure  of  the  nerve.  I  now  rarely 
|Ki6e  a  nerve  in  preparing  a  cavity.  If  there  has  been  neither 
inmation  in  the  dental  pulp,  nor  pain  previously  to  the  ope* 
^B|  I  avoid  cutting  too  deep  and  prepare  the  cavity  as  for  a 
M  stopping.  But  if  I  consider  there  is  the  least  danger  of 
nation  from  the  pressure  of  the  gold  or  from  the  action  of 
cold  through  the  metallic  medium,  I  invariably  pursue 
%nt  course  of  treatment. 
iSe  for  this  purpose  HilTs  stopping,  renewing  it,  if  necee* 
all  local  irritation  has  ceased  and  the  interior  of  the 
|fUy  has  attained  a  degree  of  hardness,  such  as  will  safely 

Rl  the  ibsertlon  of  a  solid  gold  filling.  This  usually  occupies 
Wfig  filling,  treatment  of  the  pulp,  of  abscess,  &c.^  all  do* 
pod  our  most  serious  consideration.  But  still  more  important 
it  for  us  to  inquire  if  there  is  not  some  mode  of  treatment 
rill  prevent  these  evils.  Hence  I  think  this  method  of 
Ition,  here  so  briefly  stated,  demands  the  most  careful 
ioii  of  every  practitioner/* 
method  pursued  by  the  author,  in  filling  a  tooth  after 
penetrated  to  the  pulp-cavity,  is  a  very  simple  one. 


The  caries  is  removed  and  tbe  cavity  prepared  in  the  usual  man* 
ner,  using  the  precaution  not  to  wound  the  lining  membrane  if  it 
can  be  avoided ;  though  some  of  its  vessels  are  always  ruptured 
in  the  removal  of  the  last  layers  of  decomposed  dentine;  then, 
the  cavity  is  wiped  out  very  carefully  with  a  dossil  of  cotton  satu- 
rated with  spirit  of  camphor,  which  immediately  arrests  the 
effusion  of  blood.  The  gold  is  next  introduced,  commencijig  by 
placing  the  folds  on  one  side  of  the  cavity,  and  inserting  fold 
after  fold^  without  carrying  to  the  bottom  of  tbe  cavity  those 
immediately  over  tbe  exposed  part  of  the  lining  membrane  or 
pulp :  thus  every  part,  except  a  very  small  space  immediately 
over  the  nerve,  is  thoroughly  filled.  The  folds  are  forced  so 
tightly  one  against  the  other,  as  to  prevent,  in  the  consolidation 
of  the  outer  extremities  of  the  folds,  tbe  liability  of  pressing 
their  inner  extremities  against  tbe  exposed  pulp  »t  the  bottom 
of  tbe  cavity^  After  the  gold  has  been  thoroughly  condensed, 
the  surface  of  the  filling  is  finished  in  tbe  usual  manner* 

The  author  has  occasionally  placed  a  drop  of  the  eolation  of 
gutta  percha  or  collodion  in  the  bottom  of  the  cavity,  waiting 
until  the  chloroform  hud  completely  evaporated,  before  intro- 
ducing the  goUL  Dr.  Elliot,  of  Montreal,  states  in  an  article 
on  filling  teeth  over  exposed  nerves,  that  he  places  the  gold 
*"  directly  upon  the  living  nerve,  and  in  perfect  contact  with  it, 
over  the  whole  of  its  exposed  surface,"  using,  when  the  cavity 
is  sufficiently  deep  to  admit  of  it,  a%be9tot^  a  non-conductor, 
''enveloped  in  a  few  thieknfsses  of  gold  foil,*'  He  also  says, 
that  within  the  last  year  he  had  bnt  two  cases  in  which  irritation 
advanced  so  far  as  to  become  troublesome  to  the  patient ;  and 
that,  in  both  instances,  perfect  and  permanent  relief  was  obtained 
by  the  use  of  leeches  and  a  mild  cathartic*  We  are  inclined  to 
believe,  however,  that  by  leaving  a  vacant  space  between  the 
fijling  and  the  pulp,  the  success  of  the  operation  will  be  rendered 
more  certain.  The  result  of  the  operation,  however,  performed 
in  either  way,  cannot  always  be  immediately  ascertained.  Though 
it  may  at  first  be  apparently  successfuL  suppuration  of  the  lining 
membrane  and  pulp  may  take  place,  three,  six,  or  even  twelve 
months  after  the  introduction  of  the  filling;  hence  we  should 
not  decide  too  quickly  upon  the  results  of  any  given  treatment* 

Dr,  S.  P.  Hullihen  described  to  the  author,  in  the  fall  of  1851, 
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a  method  which  he  had  recently  introduced  of  treating  teeth  after 
the  lining  membrane  had  become  exposed.  It  consists,  after 
filling  the  tooth  in  the  usual  way,  of  drilling  a  hole  with  a  small 
spear-pointed  drill,  about  a  line  above  the  edge  of  the  alveolus 
through  the  gum,  alveolar  wall  and  root  into  the  pulp-cavity, 
using  the  precaution  not  to  separate  the  nerve,  and  wounding  it 
as  slightly  as  possible.  The  effused  lymph  resulting  from  the 
inflammation  occasioned  by  the  pressure  of  the  filling,  escapes 
through  this  opening;  which,  he  believes,  when  the  increased 
vascular  action  subsides,  is  filled  with  callus,  and  ultimately  with 
dentine.  Dr.  HuUihen  informed  the  author  that  he  had  succeeded 
in  almost  every  instance  in  preserving  the  vitality  of  the  tooth. 
The  author  has  not  performed  the  operation  often  enough  to 
enable  him,  from  personal  experience,  to  express  an  opinion  as 
to  its  merits ;  but  owing  to  frequent  failures  he  believes  that  it  is 
now  seldom  if  ever  performed. 

We  have  now,  without  going  into  detail,  given,  in  as  few  words 
as  possible,  all  the  information  we  possess  on  the  subject  of  filling 
teeth,  after  the  lining  membrane  has  become  exposed ;  embracing 
the  result  of  our  experience  since  the  publication  of  the  fourth 
edition  of  this  work.  Our  confidence  in  the  utility  of  the  opera- 
tion, as  the  reader  may  perceive,  has  very  greatly  increased. 


CHAPTER    SIXTH. 
FILLING  PULP  CAVITIES  AND  ROOTS  OF  TEETH. 

This  operation  has  now  become  very  common.  It  is  more  or 
less  practiced  by  many  dentists  in  America,  and  in  Europe, 
although  its  propriety  is  still  doubted  by  many.  The  objection 
to  the  practice  is  founded  upon  the  supposition,  that,  in  propor- 
tion as  the  vitality  of  a  tooth  is  lessened,  it  becomes  obnozioTi& 
to  the  surrounding  living  parts. 

It  is  contended  that,  though  the  presence  of  the  tooth  may 
not  give  rise  to  alveolar  abscess,  it  is  to  some  extent  a  local 
irritant ;  that  as  such  it  must  necessarily  exert  a  morbid  influence, 
not  only  upon  the  living  parts  with  which  it  is  in  immediate  con- 
tact, but,  also,  upon  the  whole  economy.  Hence  it  is  argued, 
that  the  proper  remedial  indication,  after  the  death  of  the  lining 
membrane,  is  the  extraction  of  the  tooth.  This  reasoning,  it 
must  be  admitted  by  all  who  have  any  knowledge  of  the  laws  of 
health  and  disease,  is  not  without  much  seeming  plausibility. 
Until  within  a  comparatively  recent  period,  the  result  of  most 
of  the  efforts  made  for  the  preservation  and  retention  of  teeth  in 
this  condition,  fully  justified  its  supposed  correctness;  for,  in 
nine  cases  out  of  ten,  the  operation  of  filling,  unless  an  opening 
was  left  for  the  escape  of  the  matter  secreted  at  the  extremities 
of  the  root,  was  followed,  sooner  or  later,  by  alveolar  abscess. 
The  conclusion,  therefore,  that  such  teeth  could  not  remain  in 
the  mouth  with  impunity,  was  a  very  natural  one.  But  more 
recent  experiments  have  shown  that  this  is  not  a  necessary  con- 
sequence. 

Drs.  Maynard  and  Baker  were  the  first  to  show  that  most  of 
the  morbid  phenomena  resulting  from  the  presence  of  a  tooth  in 
the  mouth  after  the  destruction  of  the  lining  membrane,  arose 
from  the  irritation  produced  by  the  matter  contained  in  the  pulp- 
cavity  and  canal  of  the  root.  To  prevent  their  occurrence,  there- 
fore, they  proposed  filling  both  cavity  and  canal  in  such  a  manner 
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npletely  to  exclude  every  thing  else.  The  accumulation  of 
ent  mutter  being  prevented  here,  Ita  aecretion  at  the  extre* 
of  tlie  root  will,  in  s  majority  of  cases,  either  cease  aJto* 
r,  or  go  on  no  faster  than  it  ia  reabsorbed^  as  has  been  shown 
peated  experiments.  Thus  it  would  seem  that  the  amount 
ality  which  a  tooth  derives  from  the  investing  niembnine  is 
;ent,  ordinarily,  to  prevent  it  from  exerting  any  apparent 
id  action  upon  the  surrounding  parts. 
though  it  is  desirable  that  the  operation  should  be  per- 
mI  before  any  tlisea.sed  action  has  been  set  up  at  the 
mity  of  the  root,  much  advantage  may  sometimes  be  derived 
il  even  «fter  alveolar  abscess  has  actually  occurred.  Dr. 
lard  informed  the  author,  that  h©  had  succeeded  in  curing 
liieftSG  by  it.  Other  dentists  have  also  done  it,  and  the 
IT  baa  certainly  known,  in  several  instances,  groat  benefit 
■from  cleansing  and  filling  the  roots  of  teeth  which  had 
Kse  to  abscess.  The  discharge  of  matter  has,  in  most  cases, 
Uch  be  has  operated,  been  greatly  diminished;  often  subsid- 
ether  for  several  months  at  a  time,  the  recurrence  rarely 
ing  much  inconvenience,  or  continuing  for  more  than  a 
ten  days.  Still,  ho  does  not  feel  warranted,  from  his 
rvations  and  experience,  in  recommending  the  operation 
of  this  sort,  unless  the  preaervation  of  the  tooth  is  called 
me  peculiar  necessity. 

ig  the  year  1849,  Dr.  J.  H.  Foster  filled  the  pulp-cavitiea 
of  forty  teeth,  with  the  following  results: 
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of  the  superior  bicuspid,  marked  unsuccessful, 
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Dr.  Foster  says,  the  patient  would  not  submit  to  the  pain,  ud 
insisted  upon  the  removal  of  the  tooth  during  the  incipient  stage 
of  alveolar  abscess.     In  that  of  the  superior  cuspid,  the  ahsecM 
did  not  form  until  some  months  after  the  operation.    It  w 
opened  in  due  time,  but  as  the  parts  still  continued  painful,  n 
attempt  was  made  to  remove  the  filling.     This  was  onsnccessfid, 
and  as  the  pain  continued,  the  tooth,  which  he  had  filled  intoAe 
root  from  a  cavity  in  the  labial  surface,  was  extracted.    Tk 
fang  was  of  an  unusual  length,  and  had  a  bold  lateral  cniratiire 
about  three-fourths  of  the  way  to  the  apex,  rendering  the  passage 
of  an  instrument  beyond  the  angle  impossible.     He  had,  how* 
ever,  forced  the  first  piece  of  foil  a  little  beyond  this  corre, 
which  resisted  all  efforts  for  its  removal.     The  fang  beyond  tlus 
point  had  become  discolored  and  the  periosteum  inflamed. 

The  application  of  creosote  to  the  inner  walls  of  the  sae, 
introduced  through  the  canal  in  the  root,  previously  to  filling, 
has  been  recommended  as  one  of  the  most  certain  means  of  cure. 
It  was  first  recommended  by  Dr.  C.  W.  Ballard,  and  has  been  tried 
by  the  author  with  very  gratifying  results.  It  is  introduced  on 
the  end  of  a  thread  of  waxed  floss  silk  to  the  sac  at  the  extremity 
of  the  root,  through  the  pulp  cavity  and  canal  of  the  fang,  pre- 
viously  freed  of  all  extraneous  matter.  Another,  and  in  some 
respects  a  better  mode  of  applying  this  agent  to  the  ulcerated 
inner  surface  of  the  sac,  recommended  by  Dr.  F.  H.  Badger,  is 
to  throw  it  into  the  tooth  with  a  syringe,  the  opening  in  die 
crown  being  first  closed  with  a  piece  of  caoutchouc,  with  a  per- 
foration large  enough  to  admit  the  tube  of  the  instrument.  The 
creosote  is  used  in  the  form  of  a  strong  alcoholic  solution,  say 
one  drachm  of  creosote  to  an  ounce  of  alcohol.  This  being  for- 
cibly injected  into  the  tooth,  passes  through  the  sac  at  the  end 
of  the  root  and  escapes  through  the  fistulous  opening  in  the 
gum,  where  it  is  caught  in  a  piece  of  soft  sponge  or  a  few  folds 
of  bibulous  paper.  There  are  many  cases  in  which  there  is 
simply  a  slight  morbid  secretion  that  escapes  through  the  tooth 
witliout  any  discharge  from  the  gums  The  means  most  effica- 
cious in  arresting  this  are  the  same  as  those  recommended  for 
the  treatment  of  abscess  of  the  socket;  the  creosote,  in  this  case, 
should  be  introduced  in  the  manner  as  first  described. 

Dr.  E.  J.  Dunning  stated  in  a  letter  to  the  author,  in  1850, 
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tfamt  he  had  been  for  several  years,  and  was  then  constantly  in 
the  habit  of  filling  the  fangs  of  teeth  after  destroying  their 
nervefi,  and  also  of  cleansing  and  filling  the  fangs  of  teeth  which 
hud  previously  lost  the  entire  pulp  and  hecome  more  or  less  dis- 
eased. He  alfto  stated  that  very  few  cases  had  occurred  in 
his  practice  where  suppuration  had  supervened,  rendering  the 
remoTal  of  the  tooth  necessary.  He  furthermore  remarks,  that 
whenever  the  investing  membrane  and  gums  of  teeth,  treated  in 
tlii»  manner,  become  thickened  and  swollen,  the  symptoms  are 
leas  severe.  In  proof  of  the  correctness  of  this  opinion,  he  has 
furnished  the  author  with  the  following  details  of  a  case  which 
e  under  his  observation. 

**  A  gentleman  from  the  south  called  nnmediately  after  his 
arrival  in  this  city,  and  stated  that  during  his  passage  in  the 
steamer^  he  had  been  suffering  intensely  from  pain  in  a  first 
superior  molar»  On  examination  I  found  the  tooth  thoroughly 
t^JMted  with  red  blood  and  the  periosteum  highly  inflamed  and 
eoDsiderably  thickened,  though  there  was  no  swelling  of  the 
guto.  A  small  cavity  in  the  posterior  approximal  surface  had 
been  filled  with  gold  a  day  or  two  before  sailing.  In  preparing 
the  cavity  for  filliog,  arsenic  had  been  used  to  allay  sensibility. 
In  most  eases  I  should  have  advised  the  removal  of  the  tooth, 
for  the  symptoms  were  very  unfavorable  to  any  operation  for 
its  preservation.  But  as  the  mouth  was  otherwise  perfectly 
healthy,  the  arch  unbroken^  the  cavity  in  the  tooth  very  small, 
and  the  patient  extremely  anxious  to  preserve  it,  I  determined 
lo  make  the  trial. 

**  On  examining  the  cavity  carefully,  I  found  that  the  nerve 
bad  never  been  exposed :  the  arsenic  had  acted  upon  it  through 
the  circulation,  and  had  thus  produced  this  severe  inflammation. 

Ting  removed  the  layer  of  sound  bone  that  covered  the  nerve, 
finding  it  quite  sensitive,  I  made  an  application  of  an  ex- 
ceedingly small  quantity  of  a  mixture  of  arsenic,  morphine,  and 
er^oaote,  and  covered  it  with  a  metallic  cap  or  arch,  to  prevent 
preasure,  followed  by  a  loose  filling  of  tin  foil.  The  pain  and 
tnaeb  of  the  sorenews  were  immediately  relieved. 

*^  Saw  the  patient  again  on  the  fourth  day — found  the  sore- 
'  /one — had  suffered  pain  since  the  application  was 
u   remained  the  same.     Found  the  part  of  the 
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pulp  contained  in  the  central  cavity  entirelj  inseiisible — rexnofcd 
it ;  finding  the  portion  in  the  fangs  still  sensitive,  made  lie 
same  application  at  the  entrance  of  each  canal  and  filled  tit 
eavitj  again  with  tin*  At  this  sitting  ventured  to  file  the  tooih 
80  as  to  increase  the  separation  between  it  and  the  second  molir. 
The  filed  surface  showed  the  injection  beamifullj^  the  bone  sp^ 
pearing  a  bright  red,  and  the  line  at  the  junction  with  the  enamel 
very  distinct.  In  three  or  four  days  saw  the  patient  agaia,  uui 
to  my  surprise  and  delight  found  that  the  injection  had  eft- 
tirely  disappeared,  and  the  tcx>th  almost  as  perfect  in  color  ii 
any  of  its  neighbors.  The  nerve  was  then  removed  from  tb« 
faDg8,  and  its  place  filled  with  gold,  and  at  a  subsequent  Bitting 
the  external  cavity  was  filled.  As  three  montba  have  clapicd 
since  the  operation  was  performed,  without  hearing  fram  it| 
I  conclude  that  it  is  thus  far  successful." 

Other  cases  of  a  similar  character,  and  with  similar  reraltf 
might  be  given.  The  injection  of  the  tooth  from  the  vesselirf 
the  lining  membrane  and  pulp,  is  of  frequent  occorrcnee  in  tettii 
to  which  arsenic  is  applied  for  the  purpose  of  merely  destroying 
the  sensibility  of  the  dentine.  At  the  first  meeting  of  tke' 
American  Society  of  Dental  Surgeons,  Dr.  Hayden  menrioiiecl 
a  ease  that  had  a  short  time  before  fallen  under  his  observatioik^ 
and  several  others  were  cited  by  the  author  at  the  same  time- 
Since  then  he  has  met  with  numerous  cases  in  which  i\m  h»d 
occurred.  It  is  doubtless  the  result  of  increased  vascular  acti«iii<» 
excited  in  the  lining  membrane  and  pulp  by  the  action  of  di« 
arsenic,  and  it  proves  that  the  vessels  of  teeth,  under  certain 
circumstances,  are  capable  of  conveying  red  blood.  It  occiir^ 
however,  much  more  frequently  in  the  teeth  of  young  than  i» 
those  of  old  persons. 

With  regard  to  the  best  means  of  destroying  the  nertc,  o^ 
rather  the  pulp  of  a  tooth,  there  exists  much  diversity  of  opinioi*- 
Immediate  ^Miirpaiifm  with  an  instrument,  arsenie^  aotl  th<^ 
mctual  eauUr^f  «re  those  most  frequently  employed,  and  ncl^ 
hm  its  advocates* 

To  the  use  of  arsenic  and  all  similar  agents.  Dr.  Harwood,  9^ 
Boston,  is  strongly  opposed.  He  states,  in  a  letter  to  the  autkur^ 
written  in  1850,  that  ^'  ihey  cause  death  and  sloughing  in  th^ 
jparta  to  which  thej  $n  more  immcdialely  applied^  and  irriutioi> 
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mbA  tmmanageable  trouble  in  the  parts  next  beyond  those  they 
absolutely  kill.  In  other  wordis,  they  irriinte  the  parts  beyond 
the  dentaJ  cavity,  and  from  this  cause  (and  perhaps  from  chemi- 
cal injury  to  the  tooth  itself),  the  periosteum  of  the  root  and 
socket  becomes  the  seat  of  great,  and  frequently  of  uncontroU* 
able  diffieolty/*  Entertaining  these  \'iews,  he  regards  the  use 
of  fuch  means  aa  opposed  both  to  experience  and  sound  philoso- 
phy ;  and  adopts,  without  knowing  that  the  same  thing  had  been 
done  by  others,  what  he  believes  to  be  a  more  correct  practice — 
inunediate  extirpation.  He  thus  describes  hie  method  of  accom- 
plishing  this  object. 

^*  I  first  effect  such  an  opening  as  will  enable  me  to  approach 
the  exposed  pulp,  in  the  line  of  its  axis,  or  us  nearly  so  as  cir- 
etimi^tauces  will  permit.  Then,  having  carefully  but  suflBciently 
exposed  the  surface  of  the  pulp,  I  pass  down  to  the  apex  of  the 
root,  through  the  pulp,  a  small  untempered  steel  instrument, 
with  a  trocar-shaped  point,  and  revolving  it  once  or  twice,  sever 
the  vessels  and  nerve.  This,  as  any  one  knows,  who  is  accus- 
tomed to  inserting  artificial  teeth,  produces  but  a  slight  and 
pain,  I  then,  by  means  of  minute  instruments, 
the  purpose,  endeavor  to  remove  every  portion  of  the 
sertfed  pulp  and  lining  membrane,  and  as  soon  tis  the  hemor* 
rhage  ceases,  dry  and  fill  the  cavity. 

**  I  have  sometimes  only  filled  the  canal  at  the  first  sitting — 
leaving  the  body  of  the  tooth  to  be  treated  after  a  few  days. 
This  courae  has  been  adopted  from  a  fear  that  the  pressure 
neeessary  to  complete  the  whole  operation  might  enhance  the 
dsnger  of  inflammation  and  suppuration.'*  This  is  prudent,  but 
experience  does  not  convince  me  that  it  is  necessary. 

"It  should  be  borne  in  mind,  that  at  the  point  where  the 
vessels  and  nerve  in  question  enter  the  root,  the  passage  is  much 
smaller  than  it  is  immediately  within.  This  strait  will  be  easily 
recognized  when  reached,  by  the  touch,  the  instrument  appearing 
to  be  arrested  by  an  obstacle,  and  not  by  being  wedged  in  a 
Dmrrow  passage.  Care  should  be  taken,  I  think,  that  the  instru* 
meot  b  not  allowed  to  pass  through  the  strait,  either  by  being 
loo  smsll,  or  by  being  revolved  there  till  it  cuts  its  way  through* 
For,  by  wounding  the  parts  without  the  tooth,  and  forcing  par- 


tides  of  bone  out  upon  the  parts  external  to  the  root,  the  danger 
of  an  unfavorable  result  would  be  greatly  increased/' 

Dr.  Harwood  adds,  in  conclusion,  that  he  believes  it  is  better 
to  make  the  division  of  the  parts  a  little  within  the  strait,  tbetigh 
he  does  not  regard  the  matter  as  being  yet  fully  settled  by  ob- 
servation and  experience.  As  to  the  success  of  the  practice,  he 
speaks  very  confidently;  not  having  had  a  case  treated  in  this 
manner,  where  the  patient  and  pulp  were  healthy,  in  which  there 
has  been  a  8ingle  symptora  of  alveolar  abpceas. 

In  a  paper  read  before  the  American  Society  of  Dental  Sur- 
geons, at  the  meeting  held  in  the  city  of  New  York,  Augufit, 
1845,  and  published  in  the  sixth  volume  of  the  American  Journal 
of  Dental  Science,  p*  15,  Dr.  E.  J.  Dunning  maintains  very 
similar  views  with  regard  to  the  means  moat  proper  to  be  em- 
ployed for  the  destruction  of  the  pulp  of  a  tooth.     He  says, 

^'  The  destruction  of  the  nerve  by  mechanical  means  has  been 
practiced  to  a  small  extent  by  dental  surgeons  for  many  years; 
but  on  account  of  the  severe  pain  which  in  many  eases  attends 
it,  as  well  as  from  the  fact  that,  in  the  manner  in  which  it  has 
generally  been  practiced,  it  has  proved  no  more  successful  than 
other  and  less  severe  methods;  it  has  been  considered  rather  in 
the  tight  of  a  dernier  resort/'  This  he  believes  to  be  owing  to 
the  fact,  that  the  nerve  is  often  only  punctured  and  lacerated, 
and  afterwards  shut  up  in  the  tooth  and  left  to  decompose.  To 
prevent  which,  he  says,  the  whole  nerve  should  be  removed, 
and  its  place  filled  with  gold  or  tin  foil. 

Again,  Dr.  Dunning  remarks:  ^'The  instrument  which  I  have 
used  to  excavate  the  fangs,  is  a  delicate  probe  of  steel,  perfectly 
annealed.  The  point  should  be  converted  into  a  very  slight 
hook,  and  made  sharp,  so  as  to  bring  away  the  nerve  or  other 
matter  with  which  the  cavity  may  be  filled.  For  the  removal  of 
the  nerve  in  the  chamber  of  the  crown,  in  molar  teeth,  as  well 
as  for  enlarging  the  cavity,  so  as  to  give  free  access  to  each  of 
the  fangs,  a  burr-drill  is  very  useful*  As  these  teeth  are  gene* 
rally  very  much  decayed,  it  will  be  found  advisable,  when  the 
cavity  is  on  the  side  of  the  crown,  to  remove  its  edges  in  stioh  a 
manner  as  to  admit  the  light  directly  upon  the  openings  of  the 
fangs.  Tliis  will  facilitate  the  operation  very  much,  and  at  the 
aame  time  give  strength  to  the  walls  that  are  to  contain  the 


"itoppin^,"  When  the  nerve  h&s  been  destroyed  in  the  manner 
iibovt*  ilej4cribed,  Dr,  Dunning  says  that  the  operation,  so  far 
93  he  baa  been  able  to  observe,  has  been  successful  in  every  case* 

Oo  the  differetit  methods  of  destroying  the  nerve,  Dr.  J.  H. 
Foeler  says:  "It  is  a  difficult  matter,  and  I  have  generally 
foiiod  it  utterly  futile  to  attempt  to  induce  patients  to  submit  to 
the  removal  of  the  pulp  by  extractian  or  excision  with  in^tru- 
m£nt4^  in  those  eases  in  which  it  becomes  necessary  to  destroy 
ritiility  before  the  teeth  can  be  filled.  To  obtain  the  consent  of 
the  patient  by  a  representation  of  the  advantages,  in  its  imme- 
diate effects,  of  this  mode  of  treatment  by  extirpation,  as  con- 
traeied  with  the  more  slow  and  uncertain  practice,  by  the  aid  of 
j&^emieal  a^ents^  has  been  my  earnest  undeavor.  I  do  not  re- 
Hember  a  single  case  of  the  removal  of  the  dental  pulp  by  an 
instrument — the  gold  being  inserted  into  the  dental  cavity 
immediately  after  the  hemorrhage  has  been  checked — which  has 
rt«uUi-d  in  alveolar  abscess." 

Dr.  Foster,  however,  generally  employs  arsenious  acid,  with 
i  of  morphia,  one  part  of  the  former  to  four  of  the  hitter, 
on  a  small  pellet  moistened  with  creosote.  After  apply- 
ing  ihii  directly  over  the  nerve^  he  covers  it  with  a  cap,  to  avoid 
pressure;  then  fills  the  external  cavity  with  some  soft  material 
which  will  exclude  moisture.  At  the  end  of  forty-eight  hours 
he  enlarges  the  dental  cavity,  removing  its  contents  to  the  apex 
of  ihe  root;  then,  after  waiting  another  forty-eight  hours,  he 
proce<»<U  to  fill  the  canal,  leaving  the  cavity  in  the  crown  to  be 
filled  at  a  subsequent  sitting* 

In  performing  this  operation  on  molar  teeth,  where  there  is 
a  probable  chance  of  a  favorable  issue,  and  the  preservation  of 
til€*e  teeth  is  particularly  called  for,  he  thinks  it  important  that 
the  excavation  should  be  done  at  intervals,  so  as  to  euu.se  aa 
liiUe  irritation  at  each  sitting  as  possible,  and  that  the  filling  of 
the  different  cavities  in  the  tooth  be  also  proceeded  with  in  like 
manner. 

Dr.  Maynard — who  has  been  as  successful  in  filling  the  pulp- 
cavity  and  roots  of  teeth  as  any  other  practitioner,  and  has 
probably  had  more  experience,  having  been  in  the  habit  of  per- 
forming the  operation  since  1838 — having  thoroughly  tested  the 
method  of  destroying  the  nerve  by  immediate  extirpation  with 
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an  instrument,  as  well  as  that  by  the  application  of  arsenioos 
acid,  gives  the  preference  to  the  latter.  His  method,  as  described 
by  Dr.  Wcstcott  in  vol.  7,  p.  286,  of  the  American  Journal  of 
Dental  Science,  is  as  follows : 

He  takes  white  wax,  and  works  it  into  cotton  or  lint  till  it  is 
thoroughly  mixed  together.  With  this  he  fills  the  cayities  in 
the  tooth.  But,  before  doing  this,  he  exposes  the  nerve  as  mnch 
as  possible,  applies  the  arsenic,  and  caps  the  orifice  with  a  cup- 
shaped  plate  of  lead,  the  convex  side  outwards.  While  this  is 
carefully  kept  in  place,  he  fills  the  cavity  with  the  cotton  and 
wax,  very  carefully  and  perfectly,  in  such  a  way  as  not  to  shut 
in  and  compress  any  air  which  might  press  upon  the  nerve. 
This  packing,  as  introduced  by  Dr.  Maynard,  will  keep  the 
"medicine,"  as  he  terms  it,  perfectly  dry  for  twenty-four  hours, 
or  longer. 

After  removing  this  packing  and  the  preparation,  he  pro- 
ceeds to  remove  the  nerve.  Instead  of  attempting  to  do  this  at 
once,  he  begins  by  cutting  on  every  side  of  the  orifice,  so  much 
enlarging  it  as  to  be  enabled  to  remove  the  nerve  without  press- 
ing the  contents  of  the  cavity  upwards. 

His  probes  are  objects  of  peculiar  interest,  especially  those 
for  extirpating  the  nerve.  Some  of  them  are  made  from  the 
main-spring  of  a  watch,  by  filing  or  grinding  them  sufficiently 
narrow,  to  enter  tlie  smallest  space  which  he  wished  to  probe. 
In  this  way  he  secures  the  most  perfect  spring  temper,  a  point 
not  easily  attained  in  so  frail  an  instrument  as  a  probe  adapted 
to  this  purpose.  These  probes  are  bearded  by  cutting  them  with 
a  sharp  knife — the  beard  pointing  backward.  With  difierent 
sizes  of  these  and  other  probes,  and  by  enlarging  the  cavity 
from  time  to  time,  he  removes  the  nerve  to  the  extremity  of  the 
root. 

His  operation  of  filling  the  root  is  characterised  by  great 
neatness  and  dexterity.  His  instruments  are  of  the  most  deli- 
cate kind,  and  are  adapted  to  reach  to  the  end  of  the  fang, 
although  the  canal  may  not  be  entirely  straight.  In  filling 
these  roots  he  uses  very  heavy  gold,  we  believe  from  Nos.  12  to 
30.  This  is  cut  into  strips  corresponding  to  the  diameter  of  the 
cavity,  and  is  not  doubled.  The  end  of  one  of  the  strips  is  laid 
upon  the  end  of  one  of  his  delicate   pluggers,  and  carefully 
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ried  up  to  the  upper  extremity  of  the  root.  This  being  effected, 
iDStrtiment  is  withdrawn  a  slight  di^tance^  then  returned, 
cmrryitig  with  it  another  portion,  till  the  strip  is  exhausted.  In 
ttii0  w»j  the  whole  root  is  filled:  the  cavity  in  the  crown  is  then 
filled  in  the  usual  manner. 

Dr*  Arthur,  in  5  series  of  ably  written  articles,  piibltshed  in 
tbe  Aiiierican  Journal  of  Dental  Science,  on  the  treatment  of 
caries  of  the  teeth,  complicated  with  disorders  of  the  pulp  and 
peridental  membrane,  recommends  the  use  of  cobalt  for  destroy- 
ing tlie  nerve  as  preferable  to  any  other  agent  or  means  that 
bsTe  been  employed  for  the  purpose. 

Id  the  destruction  of  the  pulp  of  a  tooth  tbe  author  has  em- 
plojed  both  meclianicftl  and  chemical  agents.  Ik"  has  been  in 
the  habit^  for  more  than  twenty  years,  of  occasionally  extirpat- 
ing the  pulp  to  the  extremity  of  the  root  by  introducing  a  very 
small  unterapered  instrument,  with  a  spear-shaped  point;  though 
not  at  first  with  the  view  of  afterwards  filling  the  pulp  cavity. 
He  baa  also  used  the  actual  cautery  and  arsenious  acid.  To 
the  last  named  agent,  as  used  by  most  dentists  for  destroying 
the  vitality  of  teeth,  he  was  at  one  time  strongly  opposed,  and 
irtill  believes  a  vast  amount  of  injury  is  produced  by  it;  but  with 
proper  care  and  judicious  after-treatment,  it  may  be  used  with 
safely,  and,  in  most  cases,  with  advantage.  He  now  employs  it 
for  destroying  the  vitality  of  the  lining  membrane  and  pulps  of 
the  molar  and  bicuspid  teeth,  and  occasionally  applies  it  to  the 
incisors  and  cuspids.  As  a  general  rule,  however,  when  he 
wiihi's  to  destroy  the  nerve  of  one  of  the  last  named  teeth,  he 
extirpales  it  by  thrusting  a  small  instrument  up  the  pulp  cavity 
to  the  extremity  of  the  root.  When  he  uses  arsenic,  he  applies 
abofit  the  thirtieth  or  fortieth  part  of  a  grain,  with  an  equal 
qnantity  of  sulphate  of  morphia;  pbicing  it  on  a  small  piece  of 
raw  cotton,  moistened  with  creosote  or  spirits  of  camphor,  and 
•ealtng  up  the  cavity  with  white  or  yellow  wax.  At  the  expira- 
tion of  seven  or  eight  hours,  he  removes  the  wax  and  arsenic, 
and  afterward  the  pulp  of  the  tooth.  If  the  portion  m  the  root 
h  still  sensitive,  he  applies  it  a  second  time;  but  he  seldom  finds 
it  necesjtary  to  do  so.  The  method  which  he  adopts  in  filling  the 
nwt,  or  roots  of  a  tooth,  is  the  same  as  that  pursued  by  Dr. 
Haynard. 
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It  sometimes  happens  that  the  canals  in  the  buccal  rooU  of 
the  upper  molars  are  so  small  as  to  preclude  the  mtrodoetioa 
even  of  a  small  sized  hog-bristle.  In  cases  of  this  sort,  it  ii 
impossible  to  fill  them,  and  fortunately,  from  their  small  size, 
they  cannot  serve  as  reservoirs  for  the  accumulation  of  morliid 
matter.  The  canal  in  the  palatine  fang  is  always  much  larger 
than  in  either  of  the  buccal  roots,  and  in  a  majority  of  the  cam 
is  filled  with  comparative  ease. 

The  following  is  the  method  of  treatment,  preparatory  to  filling 
the  fang,  pursued  by  Professor  Gorgas,  of  the  Baltimore  College: 
^'  I  remove  carefully  all  disorganized  pulp  and  decomposed  den- 
tine; also  all  discolored  dentine,  provided  it  does  not  weaken 
the  walls  of  the  cavity.  Then  syringing  out  all  loose  partidcs 
of  the  debris  with  tepid  water,  I  dry  the  canal  to  the  apex  of 
the  fang  with  floss  silk ;  being  careful  to  leave  an  end  projecting 
so  as  to  permit  its  easy  removal.  Several  such  pieces  being  used, 
a  shorter  piece  is  then  saturated  with  creosote  and  passed  to  the 
end  of  the  canal,  leaving  a  slight  projecting  piece  in  the  pulp 
cavity,  so  that  it  may  be  seized  with  pliers  when  it  is  to  be 
removed. 

^^  I  then  introduce  into  the  pulp  cavity  a  temporary  filling  of 
HilFs  stopping,  gutta-percha,  or  cotton  mixed  with  wax,  or  satu- 
rated with  sandarach  or  shell-lac  varnish.  In  twenty-four  hours 
the  canal  is  examined,  and  the  creosote  renewed  if  necessary. 
When  not  the  slightest  odor  of  purulent  secretion  is  perceptible, 
I  then  apply  on  the  floss  silk  chloroform  mixed  with  white  of  egg, 
replace  the  filling,  and  wait  for  several  days. 

'^  If  at  the  end  of  this  time  there  is  no  trace  of  diseased  action, 
I  fill  the  canal  with  gold;  then  wait  a  few  days  until  all  chance 
of  irritation  from  the  pressure  used  in  the  operation  has  passed 
away,  and  then  complete  the  filling.  But  not  unfrequently  it  is 
necessary  to  repeat  this  course  of  treatment  several  times.  In 
one  case,  two  months  were  required  before  the  tooth  was  in  con- 
dition to  warrant  me  in  filling  it. 

^^  In  some  cases  I  deem  it  prudent  to  insert  a  filling  of  '  Hill's 
stopping,*  for  several  months,  especially  when  there  is  the 
slightest  doubt  of  the  arrest  of  the  disease;  for  the  gold  once 
introduced  into  the  canal,  it  is  exceedingly  tedious  and  difficult 
to  remove  it.     Disease  on  the  outside  of  the  extremity  of  the 
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«ig  may  be  controlled  by  creosote  and  nitrate  of  silver  applied 

Mroiigh  the  fiaitulous  or  an  artificial  opening  in  the  alveolus. 

*'  Chloride  of  zinc  may  be  used  instead  of  creosote  when  the 

lell  of  the  latter  is  particularly  repulsive  to  the  patient;  and 

lorin»t^  lime  or  soda  are  excellent  antiseptics*     Any  trace 

■  the  living  nerve  should  be  treated  with   arsenic,  a  minute 

l^rtion  uf  which  may  be  intrpdaced  upon  floss  silk  before  com- 

leneing  the  creosote  treatment/' 

We  have  now  presented  a  condensed  summary  of  most  of  the 

aformation  we  possess  in  relation  to  the  operation  of  which  we 

re  now  treating.     Notwithstanding  the  favorable  light  in  which 

t  it  viewed  by  many  eminent  dentists,  we  think  it  should  be 

tSlricted  to  teeth,  the  presence  of  which  in  the  mouth  is  called 

>r  by  gome  peculiar  or  urgent  necessity.     It  is  only  in  .such  cases 

limt  we  advise  the  operation;  for  occasional  unsuccessful  resulta 

Iftve  attended  it,  in  the  practice  of  those  who  have  performed  it 

pany  times;  which  proves  that  a  tooth,  after  the  destruction  of 

ibe  lining  membrane  and  pulp,  is  more  liable  to  give  rise  to  a 

|t9ea«ed  action  in  the  socket,  than  a  tooth  not  deprived  of  these 

ential  constituents*     If  these   parts  did  not  perform  some 

e8i»ary  function,  or  contribute  in  some  way  to  the  well-being 

the  tooth,  they  would  not  he  left  there ;  the  process  of  den- 

nification  would  doubtless  be  carried  on  until  the  cavity  in 

llrhich  they  are  contained  was  completely  obliterated.     Still,  as 

Ive  have  already  stated,  and  as  is  fully  proved  by  facts,  they  may 

■ften  be  removed  without  causing  a  tooth  to  exercise  any  imme- 

pate  manifest  hurtful  action  upon  the  surrounding  parts  or  upon 

e  general  system. 

It  sometimes  happens,  where  the  central  cavity  has  been  filled 

r  a  length  of  time  with  black  purulent  matter,  that  the  crow^n 

a  tooiht  after  the  pulp  has  been   accidentally  deprived  of 

ly  by  the  application  of  arsenic*  used  merely  with  a  view 

tS  destroying  sensibility,  assumes  a  dark  brown,  and  sometimes 

t  a  black  color:  this,  in  some  instances,  extends  to  every 

of  the  dentine  of  the  crown;  in  such  cases,  it  is  important 

reitore  the  natural  color  of  the  organ,  before  filling.     The 

ent  which  the  author  has  employed  for  this  purpose,  for  a 

iber  of  years,  is   the  solution  of  chlorinated  soda.     After 

llie  pulp  cavity  to  the  extremity  of  the  root  of  all  iropuri- 

22 
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ties,  and  removing  from  its  inner  wmlb  the  softened  or  itcmpmi 
portions  of  dentine,  he  fills  the  tooth  with  cotton,  smturated  wiA 
this  solution,  closing  the  orifice  with  white  wax,  and  penitti^ 
the  whole  to  remain  for  twenty-fonr  hoars.  A  single  appGeitNi 
will  sometimes  produce  the  desired  effect;  at  other  times  sffcnl 
are  necessary.  Dr.  Dwinelle  has  used  sncessfnllyy  for  the  me 
purpose,  a  solution  of  lime,  probably  the  chlorinated.  IW 
chlorine,  in  both  the  lime  and  the  soda,  is  powerfbUy  antis^ 
and  decolorizing. 


m  TEETH  WITH  CRYSTALLINE  OR  SPONGE  GOLD. 


Bpreparations  of  gold  for  filling  teeth  have,  witliin  the 
Vjears,  been  brought  to  the  notice  of  the  dental  profes- 
Hk  differing  somewhat  in  appearance  and  in  properties, 
!th  widely  differing  from  foil  or  leaf  gold*  Each  has  a 
^exture  and  appearance,  but  one  is  composed  of  crystals, 
pother  of  small  granular  particles.  The  former  is  more 
7  compressed  into  a  solid  mass,  and  hence  has  been  found 
adapted  for  filling  teeth*  But  in  the  use  of  either  of 
preparations,  a  different  method  of  procedure  is  required 
that  employed  with  foil;  the  instruments  necessary  to 
a  filling  with  the  one,  are,  in  many  cases,  nnsuited  for 
iBg  with  the  other.  A  separate  description  of  the  series 
jipulations  is,  therefore,  deemed  necessary. 


P 


INSTRUMENTS  EMPLOYED  IN  THE  OPERATION. 


chief  difference  between  the  instruments  employed  for 
icing  and  consolidating  these  preparations  of  gold  in  the 
of  a  tooth,  and  those  used  for  foili  consists  mainly  in 
;  the  working  extremity  blunt,  varying  in  diameter  from  a 

a  mere  point,  with  cross  cuts  upon  the  surface,  giving  it 
fi  denticulated  appearance.  Some  original  forms  of  instru- 
have  been  invented,  but  most  of  those  used  at  present  are 
Qodifications  of  instruments  heretofore  employed  for  fiUing 
rith  gold  foil.* 

t  of  Iho  muft  a|f}tror6(l  formi  th&i  Isari!  been  derited  Tor  the  purpose,  am 
is  Ml  iu>tj«]l»  hj  Dr.  W,  Ft.  Dwioellei  pabUahed  in  the  April  No.  of  rol  6, 
M,  ftf  lb*  Amvric«a  JotimiLl  of  D«at4l  Soienc«.  Mail  af  the  eota  in  tliia 
m  «opi«d  trvm  them. 
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INSTRUMENTS   EMPLOYED   IN  FILLING   TEETH. 


Fig.  120  represents  an  instrument  with  a  round  point,  flat  on 
one  side  and  sligbtly  convex  on  the  other.  It  is 
used  chiefly  for  carrying  small  masses  of  goM 
into  the  cavity  and  pressing  them  there.  It  is  & 
eoiivenient  and  useful  instrument  and  cannot  well 
he  dispensed  with  in  working  these  preparatioaa  of 
gold.  Several  sizes  are  required ;  the  pattern  wt^ 
designed  hy  Dr,  W,  M,  Hunter. 

An  instrument  somewhat  similar  to  the  foregoing 
is  represented  in  Fig.  121.     The  point,  instead  of 
being  round  or  circular,  is  oval,  bent  to  a  greater  angle,  with  a 
P  slight  oval  on  each  side.     It  is  in- 

tended more  particularly  for  carrying 
and  compressing  small  masses  of  gold 
in  cavities  on  the  approximal  surfaces 
of  teeth  slightly  separated  from  each 
other.     It  is  better  adapted  for  this 
purpose  than  any  instrument  at  pre- 
sent used.     Several  sizes  are  needed, 
The  working  extremities  of  all  in- 
struments   that   are    used   for    filling 
teeth  with   tliese  preparations  of  gold,  are  cross  cut,  forming 
upon  them  nnraerous  fine  sharp  points. 

Fig.  12*2  represents  an  instrument  slightly  bent  at  the  work- 
ing extremity,  the  upper  surface  flat,  and  terminating  in  a  hlunt 
Fio.  m,  Fto,  123.  Fio.  124.  P<>int.     It  is  designed  chiefly  for  intro- 
ducing and  compressing  the  gold  in  the  m 
grinding  surface  of  molar  teeth,  both  of  J 
the   upper  and   lower  jaws.     Fig.  123 
represents  two  views  of  an  instrument 
having  the  general  form  of  the  one  last 
described,  but  filed  out  on  the  under  sur- 
face, the  point  being  prominent;    it  is 
intended  to  be  introduced  a  short  dis- ■ 
tance  into  cavities  in  the  posterior  approximal  surface  of  molar  ^ 
and  bicuspid   teeth.     It  is  one  which  may  bo  advantageously 
employed  in  many  cases.     Several  sizes,  both  of  this  and  the 
preceding  one,  are  required,  with  slight  modifications  of  form. 
The  instrument  represented  in  Fig.  124  is  designed  for  intra 
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Fio.  125. 


Fro.  126. 


[Dg  gold  in  cavitie:s  in  the  approximal  surfuQes  of  incisor  and 
id  teeth,  for  which  purpose  it  is  peciiliiirly  udiipted. 

The  instruments  represented  in  Fig.  125,  contrived  by  Dr. 
Arthur,  are  Bald  to  be  very  useful  in  filling 
rarities  in  the  approxiraal  surfaces  of 
teeth  ;  judging  from  their  appearance,  we 
hairc  no  doubt  they  may  be  advantageously  ^  ■  ^^ 
in  many  cases.  The  instrument  re- 
fnted  in  Fig,  126,  and  of  which  several 
arc  required,,  varying  in  size  and  bent  at 
different  angles,  is  chiefly  employed  in 
filling  cavities  in  the  approxirnal  surfaces. 
The  working  extremity  is  seiTated*  This  is  done  in  either  of 
two  ways.  When  one  or  two  deep  serrations  are  required,  it  is 
bi'St  done  with  a  small,  extremely  fine,  acute-angled  file*  When 
nhallow  serrations^  ur  a  number  of  thera  (made  either  in  only  one 
direction  or  cross-cut),  are  required,  take  a  flat  single-cut  file, 
more  or  less  fine,  according  to  the  size  of  the  serrations  wanted ; 
pass  the  point  of  the  plugger  eight  or  ten  times,  with  a  steady 
movement,  across  the  file,  in  the  direction  of  the  cut-  By  turn- 
ing the  point  and  carrying  it  again  across  the  file,  at  right- 
mngles  with  the  first  cut,  the  surface  is  dentated  with  rows  of 
sharp  points.  The  extreme  point  of  the  instrument  must  then 
be  made  as  hard  as  possible  (pale  straw  color),  short  of  brittle- 
nest  ;  but  beyond  the  point  the  temper  may  he  more  elastic  and 
fiaficr. 

Instruments  with  their  working  extremities  bent  at  variouB 
angles,  and  of  different  lengths  ^m  127,  Pm.  128. 

ond  sistes,  some  reduced  nearly 
to  a  sharp  point,  like  those 
represented  in  Figs.  127,  128, 
mra  required  in  consolidating 
the  gold  in  cavities  of  the 
grinding,  approximal,  and  buc- 
cal snrracea.  The  points  may 
be  round  or  flat  as  the  operator  may  prefer.  Points,  also, 
much  smaller  than  the  smallest  here  representedj  bent  at  differ- 
ent angles,  are  needed. 
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Fia.  129. 


Fio.  130. 


Fig*  129  represents  another  form  of  iDstrument  used  for  in- 
troducing   aod    partially    compreaain^ 
gold  in  approximal  cavities.    The  work- 
ing extremiiicB,  as   seeo   in  the  eit 
forming  a  right*angle  with  the  sttn<tf 
the  instrument,  should  varj  in  length 
imd   diameter,    from   the   large&t  hm 
figured,  to  the   most   delicate  difoea- 
sion8,  so  ad  to  be  made  available  in  \h 
various  cases  in  which  their  u.*t*  mi? 
be  required. 
Another  instrument  with  working  points  somewhat  like  ihi-^ 
shown  in  Fig,  129,  but  with   a  curved  bWui,  * 
represented  in  Fig.  130.     When   bent  io  tbii 
wuy,  they  are  made  in  paira,  one  for  the  riflt 
and  one  for  the  left  side,  and  should  be  of  «lif- 
ferent  sizes.    For  introducing  and  partmllTe*^^ 
densing  gold  in  approximal  cavities  in  theiBolif 
and    bicuspid    teeth,    they  are    pecaliarlj  wll 
adapted.     The  author  has  a  set  made  from  ptf- 
terns  prepared  by  Dr.  Ballard,  of  New  Yift 
which,  for  this  purpose,  he  has  found  more  serviceable  thaowj 
other  description  of  instrument. 

The  instruments  in  Fig.  131  are  u^ed  in  introducing  and  ptf- 

tially  compressing    gold   in  antennr 

and  posterior  approximal  cJivitieirf 

4^^     ^tll  ""^     "^^     molar   and    bicuspid    teeth,     Inst'*' 

^^    \1      II         ■    ^^^^  ^^  ^^^^  description  have  b«(t 

ft     \l     II        11    ^^^^  ^7  dentists  for  many  jeirs  b 

I      ll     II       1 1    ^^^^^^^'^8  E^^^  '^^^^^  ^^^  they  DTif 

H     //     II       II    ^^  employed  more  advantag^Qilf  >' 

||j|#^      l|[      £1   working  crystalline  gold.     It  isobIti 

however,  in  the  earlier  stages  of  ^ 

operatKui  that  they  cmn  he  efficiently  used,  unless  the  workitif 

eitremity  be  very  small. 

In  Figs.  182,  188  and  1S4  tnBiniments  with  variously  ship*^ 
poiiila  are  reprttMlvd.  Same  of  them  are  mere  modificatioBi 
of  Uiose  pi^vioualy  described.  But  in  the  use  of  cryalallint?  tti^ 
gold  they  will  all  be  found  very  useful. 


Fis.  131. 


HfTRODUCIHO   AK0   C0N80LIDATIHO   THE   GOLD, 
JFl€».    132.  Fto.  133,  FlQ.  134. 

^kher  forms  of  instruments  are  sometimes  employed  in  the 
H  oC  sponge  gold,  tmt  those  here  repreBented  will  be  found 
ii^fly  sufficient  for  all  operations,  and  hence  it  han  not  been 
deemed  necessary  to  give  a  more  extended  description* 


INTRODOCING  AND  CONSOLIDATING  THE  GOLD. 

In  filling  teeth  with  crystal  or  sponge  gold,  the  cavity  in  the 
[lootb  U  prepared  in  the  .same  manner  as  when  leaf  gold  is  em- 
ployed. This  done,  the  gold  is  cut,  or  rather  torn  with  the  point 
of  an  instrument,  into  nmall  pieces,  varying  in  size  according  to 
the  dimensions  of  the  cavity  and  the  particular  st^ige  of  the  ope- 
ration in  which  it  is  to  be  used.  It  being  important  that  the 
cryBtftls  or  particles  composing  the  mass,  should  be  as  little 
separated  or  displaced  as  possible,  before  the  piece  is  carried  to 
iu  place  in  the  tooth  ;  it  should  he  used  in  pellets  as  large  as  can 
be  introduced  into  the  cavity  without  crumbling^ 

The  gold  being  divided  into  pieces  of  the  proper  size,  the 
cavity  is  washed,  and  then  wiped  dry  with  prepared  cotton,  flax 
or  bibulous  paper ;  a  piece  of  gold,  as  large  as  the  orifice  of  the 
emvity  will  receive,  is  taken  up  with  suitable  pliers  (Fig.  135)  or 

Fio     135, 


)  of  the  instruments  represented  in  Figs.  120,  121,  as  may  be 
mtmt  conreoient*  The  spongy  mass  readily  adheres  to  the  ser- 
raled  surface  of  the  working  extremity,  when  pressed  gently  upon 
it,  and  with  this  it  may,  in  most  cases,  be  carried  to  the  bottom 
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of  the  cavity.     Every  part  must  now  be  thoroughly  coiisoli<Utci 
first  with  a  large,  and  next  with  a  smaller,  and  lastly  with  a  Yerj 
delicately  pointed  instrument,  bo  bent  that  it  may  be  readilj 
applied  to  all  the  depressions  and  inequalities  of  the  walls  and 
floor  of  the  cavity ;  for  unless  the  gold  is  made  absolutely  solid 
in  these  pkees,  as  well  as  throughout  all  the  parts  of  the  fillingj 
the  success  of  the  operation  will  be  more  or  less  uncertain.    Thus, 
piece  after  piece  is  applied,  consolidating  each  one  as  the  opew^   i 
tion  progresses,  until  the  gold  protrudes  sufficiently  from  tli€ 
orifice  of  the  cavity  to  admit  of  a  good  finish,  leaving  the  surface 
flush  with  that  of  the  tooth. 

If,  during  any  part  of  the  operation,  the  smaller  pointed  in- 
struments can  he  forced  between  the  gold  and  the  walls  of  the 
cavity,  such  opening  or  openings  should  be  filled  w*ith  smaller 
masses  of  the  material  before  another  large  piece  is  introduced. 
This  precaution  ought  never  to  be  neglected,  for  should  any  soft 
places  exist  after  the  completion  of  the  operation,  the  filling  will 
be  liable  to  absorb  moisture  and  ultimately  to  crumble  and  come 
out.  It  is  also  indispensably  necessary  that  the  gold,  during  its 
introduction  into  the  tooth,  be  kept  absolutely  free  from  moisture, 
as  this  destroys  the  adhesive  or  welding  property  of  the  crystals* 

The  gold  having  been  introduced  and  consolidated  as  directed, 
the  exposed  surface  is  scraped  or  filed  down  to  a  level  with  the 
orifice  of  the  cavity,  then  made  smooth  by  rubbing  it  with  Arkan- 
sas  stonoj  or  with  finely  powdered  pumice,  and  burnished  or  poU  ■ 
ished  with  crocus,  in  the  manner  as  described  when  gold  foil  is 
used* 

In  finishing  a  filling  made  with  these  preparations  of  gold,  the 
operator  should  see  that  there  are  no  thin  overlapping  portions  I 
upon  the  teeth  outside  of  the  orifice  of  the  cavity.  They  are 
liable,  in  biting  hard  substances,  or  in  ordinary  mastication,  to 
be  broken  ofl^,*leaving  a  depression  for  the  lodgment  of  extrane- 
ous matter  and  clammy  secretions*  Sooner  or  later  this  will 
give  rise  to  a  softening  of  the  dentine  thus  exposed,  which,  if  it 
does  not  cause  the  filling  to  loosen,  will  ultimately  render  its  re- 
moval and  replacement  necessary.  In  short|  the  precautions  ■ 
necessary  to  be  observed  in  making  a  filling  with  gold  foil  are 
equally  necessary  when  the  operation  is  made  with  either  of  the 
preparations  now  under  consideration. 
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We  might  enlarge  upon  this  part  of  our  subject,  by  going  into 
detail  and  describing  the  various  manipulations  required  to  fill 
a  tooth  in  the  several  localities  in  which  the  operation  may  be 
called  for ;  but  the  foregoing  general  directions  will  serve  as  a 
sufficient  guide  to  the  dentist  in  the  use  of  these  preparations  of 
gold.  For  a  fuller  exposition  of  the  subject,  the  reader  is  referred 
to  a  series  of  interesting  articles  by  Dr.  C.  W.  Ballard,  published 
in  the  March,  April,  May  and  June  numbers  for  1855,  of  the 
New  York  Dental  Recorder,  and  to  the  article,  by  Dr.  Dwindle, 
previously  referred  ta 


CHAPTER    EIGHTH. 

iUILDING  ON  THE  WHOLE  OR  PART  OF  THE  CROWN' 
OF  A  TOOTH. 


Few  peraoDB  have  the  patience  to  undergo  an  operation  re- 
quiring 80  much  time  for  its  performance,  as  the  buihiing  on  the 
whole,  or  a  hirge  part  of  the  crown  of  a  tooth,  and  fewer  still 
are  willing  to  incur  the  expense  of  the  labor  and  gold  uecefiBary 
to  make  one.  Hence,  it' is  aeldom  attempted,  and  can  only  be 
performed  by  the  most  expert  and  skillful  manipulators.  Pro- 
fessor Austen,  speaking  of  these  operations,  aays :  "'  The  ma- 
jority of  them  are  a  useless  waste  of  the  skill  of  the  dentidt,  the 
money  of  the  patient  and  the  time  of  both.  A  molar  fang  that 
has  its  periosteum  injured  by  the  protracted  and  heavy  pre^ssure 
required  in  building  up  a  golden  crown  is^  in  far  worse  condition 
than  if  nothing  had  been  done.  If  simply  the  canals  and  re- 
maining part  of  the  pulp-cavity  had  been  filled,  the  root  would 
present  a  condition  analogous  to  those  eases  in  which  the  crown 
is  worn  off  (or,  it  may  be,  decayed  off)  and  the  pulp-cavity  filled 
by  ossific  deposit :  such  roots  render  valuable  ser\^ce  for  many 
years.  An  incisor  tooth  which  carrier  upon  half  or  one-third  of 
its  surface  a  golden  sign  of  dental  craft,  disfigures  the  patient; 
shows  none  of  the  ars  celare  artemy  which  should  as  far  as  possible 
characterize  all  dental  work  ;  and  has  a  very  questionable  per- 
manence or  utility/*  Nevertheless,  as  these  operations  are 
sometimes  done,  it  would  not  be  proper  to  omit  a  description 
of  the  manner  of  doing  them. 

It  is  scarcely  to  be  expected,  however,  that  any  one  who  has 
not  had  considerable  experience  in  filling  teeth,  and  acquired  a 
high  degree  of  dexterity  in  the  use  of  instruments  and  the  work- 
ing of  some  one  or  more  of  the  preparations  of  gold  employed 
for  the  purposCy  wilL  simply  from  any  directions  that  can  be  laid 
down  upon  the  subject,  be  able  at  once  to  perform  the  operation. 
But  it  is  hoped,  that  the  following  description  may  serve  as  a 
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£uid€  to  those  who  have  never  attenipted  it  and  may  wish  to 
xercise  their  mechanical  and  artisitic  abilities  on  this,  the  most 
ifficult  of  all  operations  in  dentistry.  Those  only  who  are  aim- 
ing at  high  excellence  in  this  department  of  practice,  will  be 
likelj  to  undertake  it ;  and  should  their  first  efforts  prove  unsuc< 
mssful,  the  increase  of  skill  they  will  have  thus  ac^juired  in  the 
ii9e  of  instruments,  will  inspire  new  confidence,  nnd  ultimately, 
jbj  perseverance,  enable  them  to  achieve  the  object  of  their  wishes. 

LThe  operation  to  be  successful  must  not  only  be  performed  in 
e  most  perfect  manner,  but  the  tooth  itself  must  be  situated  in 
m  healthy  socket  and  firmly  articulated.  Under  other  eircum* 
•tances  it  would  be  useless  to  attempt  the  restoration  of  the 
prgan.  The  general  system,  too,  should  be  free  from  any  pre- 
ternataral  susceptibility  to  morbid  impressions. 

A  tooth  on  which  this  operation  is  called  for  has,  in  nearly 
'©very  case,  suffered  so  much  loss  of  substance  as  to  involve  ex- 
of  the  pulp ;  consequently  the  destruction  and  reuioval  of 
^"llthe  first  thing  to  be  attended  to;  unless,  as  is  sometimes 
[d  ease,  it  has  previously  perished  from  inflammation  and  sup- 
^aration.  Where  this  has  happened,  tlie  permanent  preservation 
of  the  organ  cannot  be  counted  on  with  as  much  certainty  as 
when  it  is  destroyed  by  the  application  of  an  escharotic  two  or 
three  days  before  the  performance  of  the  operation.  Its  destruc- 
lion  by  the  suppurative  process  is  more  apt  to  be  followed  by 
alveolar  abscess;  and  this  having  once  established  itself^  is  sel- 
lam  eo  completely  cured  as  to  prevent  the  liability  to  its  recur- 
rence. StilU  if  the  operation  is  determined  on,  the  parts  of  the 
xtremity  of  the  root  must  first  be  restored  to  health  ;  for  with- 
at  this  it  should  never  be  attempted.  The  preparatory  treat- 
ent  in  cases  of  this  sort,  as  well  as  in  cases  of  simple  morbid 
cretion  escaping  from  the  fang,  is  given  in  another  chapter. 
In  describing  the  operation,  we  will  commence  with  the  first 
olar  of  the  left  side  of  the  superior  maxilla.  We  will  suppose 
that  about  three-fourths  of  the  crown  has  been  destroyed  by 
earieST  and  that  the  buccal  wall  is  the  only  portion  remaining, 
the  pulp  being  more  or  less  exposed.  This  is  to  be  destroyed 
and  extirpated  to  the  extremity  of  each  root ;  the  decayed  por- 
le  tooth  are  then  to  be  removed,  and  the  central  cham- 
irged  until  the  wall  of  dentine  on  the  palatine,  anterior 
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and  posterior  ap proximal  sides  are  only  about  one  line  in  thick- 
ness* On  the  inside  of  this  wall,  a  shallow  groove  or  undercnl 
is  made  to  give  additional  i«ecyrity  to  the  gold. 

The  tooth  as  now  prepared  is  represented  in  Fig.  136,  and  b 
ready  for  the  introduction  and  building  on  of  the 
^*       *        gold.     But  bt'forii  describing  the  manner  of  doing 
m^^^^.       til  is,  it  may  be  well  to  say  a  few  words  with  re- 
P^^HrJ      gard  to  the  preparation  of  gold  most  proper  to  be 
H^^^S       employed,    For  filling  the  roots,  the  foil  ordinariljr 
^Hv^^k    used  is  the  beat.     If  the  leaves  are  thick,  weigh- 
^Df        tB   ^^8  ^^^^^  fifteen  to  twenty  grains,  it  should  be  in- 
^W  ■   troduced  in  very  narrow  strips,  without  folding, 

in  the  manner  described  in  another  chapter;  if 
leaves  of  four  or  six  grains  are  preferred^  it  may  be  cut  in  strips 
varying  from  an  eighth  to  a  quarter  of  an  inch  in  width,  accord- 
ing to  the  size  of  the  canal  in  the  root,  and  then  rolled  or  made 
into  VQYj  narrow  folds.  For  the  central  chamber  and  crown, 
gold  possessing  adhesive  properties  should  be  employed;  this 
property  may  be  imparted  to  common  gold  foil  by  sligbtly  an- 
nealing immediiitely  before  using;  foil  made  frotn  crystalline 
gold  possesaeB  it  in  a  higher  degree,  but  this  also  requires  to  be 
annealed*  Either  kind  of  foil,  therefore,  or  crystalline  gold 
itself  inny  hv  emph:>yefL  The  operation,  however,  can  be  made 
with  less  labor  with  either  of  the  first  two,  than  with  the  last 
named  preparation. 

The  manner  of  filling  roots  having  been  before  described,  we 
shall  commence  with  the  pulp-cavity*  The  gold,  supposing  it  to 
be  foil  No.  4,  is  cut,  each  leaf  into  fonr  or  six  pieces,  which  are 
loosely  rolled  into  round  or  oval  pellets.  A  sufficient  number 
of  these  having  been  prepared,  the  surfaces  against  which  the 
gold  is  to  be  placed  are  made  perfectly  dry  by  wiping  with  bibu- 
lous paper,  flax  or  cotton.  This  done,  one  of  the  pellets  or  balla 
is  placed  in  the  central  chamber  with  pliers,  and  partially  con- 
solidated with  a  small  pointed  condensing  instrument ;  another 
and  another  is  added,  each  being  consolidated  as  the  first ;  until  a  | 
sufficient  number  have  been  introduced  to  obtain  so  firm  a  support 
from  the  surrounding  wall  of  dentine  as  to  prevent  any  portion  of 
the  filling  from  being  moved.  The  process  of  consolidation  is  now 
to  be  repeated  and  continued,  until  no  part  of  the  gold  can  b0 
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made  to  yield  to  the  pn^ssure  of  the  instrament ;  then  additional 
pellets  are  applied  and  condensed  as  in  the  first  instancc%  until 
tli«!  piilp-cavitj  is  conipleff'lj  filled;  forcing  tho8e  placed  against 
the  Burrounding  wall  firmly  antl  compactly  into  the  groove  or 
undercut  made  in  it,  thus  securing  for  the  entire  mass  the  great- 
est possible  stjibility.  Again,  pellet  after  pellet  is  applied,  press- 
ing tho^e  placed  along  the  outer  edge  firmly  against  the  exposed 
msrgtD  of  dentine  and  against  the  buccal  wall  of  the  tooth  i  until 
a  solid  mass,  considerably  larger  than  the  portion  of  the  crown 
to  h^  etipplied  shall  have  been  thus  formed. 

For  the  complete  solidification  of  every  part  of  the  gold,  and 
the  welding  of  every  piece  to  the  adjoining  ones,  a  number  of 
instruments  are  required,  with  serrated  points,  varying  in  sis&e 
from  the  one  in  Fig.  110  to  h^ss  than  half  the  size  of  the  one  in 
Fig.  107.  For  some  parts  of  the  operation  a  straight  instrument 
can  be  employed  must  advaniageously ;  for  other  parts  one 
slightly  bent  near  the  point,  and  for  others  one  bent  at  right 
uncles  with  the  stem:  the  kind  most  Huitahle  for  each  cast*  must 
be  determined  by  the  judgment  of  the  operator*  One,  perhaps, 
may  use  very  efficiently  an  instrument  in  a  particular  locality 
and  for  a  certain  purpose,  that  another  for  the  same  purpose 
would  handle  very  awkwardly.  But  for  completing  the  work  of 
€»>Dsolidation,  all  agree  that  very  small  pointed  instruments  are 
indiiipcnsable. 

As  the  adhesiveness  of  the  gold  is  destroyed  by  the  contact 
of  liquids,  it  must  be  kept  absolutely  free  from  moisture  during 
the  entire  process  of  introducing  and  consolidating  the  metah 
But  if,  notwithstantling  every  precaution,  the  saliva  should  come 
in  contact  with  the  gold  before  its  complete  introduction,  the 
onfiDishe*!  surface  must  be  thoroughly  consolidated ;  then  dried 
with  some  good  absorbing  substance,  scraped,  burnished,  dried 
Again,  and  made  rough  with  a  sharp  pointed  instrument.  To 
Ibis  surface  fresh  portions  of  gold  can  now  be  united,  and  made 
CO  adhere  as  firmly  as  if  no  interruption  had  taken  place. 

Th«  next  step  is  to  consolidate  thoroughly  every  part  of  the 
Aurfaoe.  This  may  be  commenced  with  the  larger  pointed  in- 
sirumouts.  After  going  over  it  ten  or  a  dozen  times  with  these, 
smaller  points  may  be  used,  and  these  again  changed  for  still 
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Fig.  137. 


^1*, 


Bmaller,  until   no  more  impression  can  be  made  upon  it  than 
upon  a  Bolid  ingot  of  pure  gold. 

It  DOW  remains  to  file  und  scrape  the  eurface  until  the  gold  is 
made  to  assume  very  nearly  the  shape  of  that  portion  of  the 
original  tooth,  the  loss  of  which  it  supplies.  In  doing  this  an 
opportunity  is  afforded  to  the  operator  for  the  display  of  ranch 
artistic  skill  and  ingenuity.  While  shaping  the  grinding  surface, 
the  patient  should  be  requested  from  time  to  time  to  close  tbe 
mouth;  that  the  depressions  in  it  may  be  made  to  correspond  to 
tbe  cusps  of  tbe  tooth  with  wbieh  it  antagonizes,  so  that  these 
i^ifi  may  touch  simultaneously  with  the  other  teeth  of  the  upper 
and  lower  jaw8.  This  part  of  the  operation  is  always  tedious, 
usually  requiring  more  time  than  for  the  consolidation  of  the 
gold. 

The  surface  of  the  gold  may  now  be  rubbed  with  properly* 
shaped  pieces  of  Arkiinsas  or  Lake  Superior  stone,  or  with  pul- 
verized pumice,  until  all  the  scratches  left  by  the 
file  are  removed;  then  polished  with  crocus  or  a 
burnibher.  The  Mppearance  of  the  tooth  aa  thus 
restored  is  shown  in  Fig,  137. 

As  it  is  impossible  to  perform  the  entire  opera- 
tion at  one  time,  it  may  readily  be  divided  into 
three  parts.  The  first  consisting  in  the  extirpa- 
tion of  tlie  pulp  and  tbe  preparation  of  the  tooth; 
the  second^  in  the  introduction  and  solidification 
of  the  gold ;  the  thmi^  in  giving  to  the  metal  the  proper  con- 
formation and  in  finishing  the  surface.  The  time  required  for 
the  first,  supposing  the  operation  to  be  like  the  one  just  de- 
scribed, may  vary  from  one  and  a  half  to  two  and  a  half  hours ; 
for  the  second,  from  two  to  three  and  a  half  hours,  and  for  the 
third,  from  two  to  six  hours — according  to  the  difiiculties  to  be 
encountered,  the  ability  of  the  dentist,  and  the  completeness  of 
his  preparation  for  tbe  operation.  Some,  perhaps,  may  prefer 
crystalline  or  sponge  gold,  supposing  it  to  he  more  easily  welded 
than  adhesive  foil ;  but  as  tbe  manner  of  working  this  variety 
of  gold  has  already  been  dsecribed,  it  will  not  be  necessary  to 
give  additional  directions  for  its  use. 

The  operation  of  building  on  the  entire  crown  of  a  tooth 
should  be  proceeded  with  in  much  the  same  way  as  just  described 
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5  Groipvn.  If  too  large  pieces  of  either  crystal  gold 
>d  at  one  time,  the  surface  will  become  crnsted  over 
ire  of  the  point  of  the  instrument,  and  this  will 
kny  subsequent  force  that  can  be  safely  applied,  its 
iBolidation.  In  this  case,  the  general  mass  will  be 
spongy  and  the  operation  imperfect.  The  dentist 
ill  assured,  therefore,  as  he  progresses  with  his  work, 
iuccessive  layer  is  firmly  adherent  to  the  preceding 
lild  up  an  entire  crown  requires  more  time ;  perhaps, 
ikill,  as  there  is  no  wall  of  tooth  substance  to  give 
»port.      In    other  respects  it  resembles  the  previoue 

•een  suggested  by  Professor  Austen,  as  a  plan  to  avoid 
he  tediousness  of  the  second  stage  of  this  operation, 
e  pulp-cavity,  enclosing  in  the  centre  a  screw-cut, 
or  double-headed  pin,  and  carrying  the  gold  over  the 
ike  cavity ;  make  this  surface  somewhat  irregular  in 
at  finish  it  smoothly  and  trim  the  circumference  to  the 

6  of  the  tooth ;  take  a  wax  or  plaster  impression  of  the 

wd  fit  to  the  plaster  model  a  lump  of  gold,  having  in 

e  a  hole  larger  than  the  pin  projecting  from  the  root ; 

I  polish  it  atU  of  the  mouth,  then  set  it  in  place  and 

)j  filling  with  gold  around  the  pin.     If  the  color  is  not 

),  a  vulcanite  crown  could  be  very  perfectly  adapted 

mer ;  or  a  porcelain  tooth  could  be  made,  hollow  in 

with  pins  or  a  dovetail  to  hold  a  thin  layer  of  vul- 

leans  of  which  it  could  be  fitted  with  perfect  accu- 

>repared  root.     Professor  Austen  thinks  that  in  this 

will  be  less  injured,  and  the  union  between  the  gold 

less  disturbed  than  by  the  long-continued  and  se- 

of  the  ordinary  operation.     While  the  artificial 

made,  he  suggests  a  temporary  gutta-percha  crown 

irritation  from  the  projecting  pin. 

ton  of  the  crown  of  a  tooth  may  be  built  up  with 

il,  if  it  be  of  the  best  quality ;  but  the  adhesive 

her  foil  or  crystal  gold,  are  preferable.     It  is 

build  up  the  crown  of  a  tooth  in  the  lower  than 

»  owing  to  the  great  difficulty  of  controlling  the 

ing  80  long  an  operation. 
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We  have  endeavored,  in  the  foregoing  description,  to  point 
out  the  general  method  of  procedure  in  the  operation  of  whicli 
we  have  been  treating.  We  have  also  noticed  some  of  the  pre- 
cautions necessary  to  be  observed;  but  unexpected  difficulties 
are  sometimes  encountered,  the  peculiar  nature  of  whidi  it  is 
impossible  to  anticipate.  Few,  however,  are  of  so  formidable  a 
character  that  they  cannot  be  overcome.  "Only,"  says  Profes- 
sor Austen,  ^^let  the  operator  assure  himself  that  he  is  laboring 
for  the  real  benefit  of  his  patient,  and  not  degrading  his  art:  on 
the  one  hand,  by  humoring  an  idle  whim  of  his  patient;  or,  on 
the  other,  by  making  him  the  reluctant  advertising  medium  of 
dental  ingenuity." 


Paik  in  a  tooth,  tooth -ache,  or  odontalgia,  as  it  is  technically 
WitD<}d«  is  a  fiyroptom  of  some  fanctional  or  structural  di.^turb* 
Eiioe;  either  of  the  organ  Id  which  the  paio  is  seated,  or  of  some 
other  part  or  parts  of  the  body,  but  more  frequently  of  the  for- 
mer than  of  the  latter.  So  variable  is  the  character  of  the 
Benaation,  that  any  description  would  fail  to  convey,  to  one  who 
hoa  nrrer  experienced  it,  a  correct  idea  of  its  nature.  The  pain 
Bomatunes  amounts  only  to  slight  uneasiness;  at  other  times  the 
agQtiy  is  almost  insupportable.  It  may  be  dull,  deep-seated, 
lioriiig,  throbbing,  or  lancinating.  It  may  be  slight  at  first, 
gradoally  increasing  in  severity  until  it  amounts  to  the  most  ex- 
emci&titig  torture,  or  it  may  come  on  without  any  premonition 
whatever.  It  may  be  confined  to  a  single  toothy  or  it  may  affect 
seteral  at  the  same  time.  It  may  commence  in  one  tooth,  and 
piM  from  thence  to  another^  and  continue  until  every  one  in 
Hm  baa  been  attacked.  It  may  continue  for  hours  ami  days 
wttb  scarcely  any  cessation ;  or  it  may  be  intermittent,  the  par- 
oxyams  recurring  at  stated  or  irreguliir  intervals,  and  each  laat- 
tag  from  thirty  minutes  to  one,  two,  or  more  hours. 


CAUSES, 

Xlttt  caoaea  of  tooth-ache  are  almost  us  numerous  as  are  the 
varietiea  of  character  which  it  exhibits.  Irritation  and  inflam- 
matiou  of  the  pulp,  and  inflammation  of  the  investing  membrane 
aw  among  the  most  frequent;  but  it  is  sometimes  referable  to 
a  morbid  condition  of  the  nerve  or  nerves  going  to  a  single  tooth, 
Of  of  Ifae  trunk  from  which  several  teeth  are  supplied ;  also  to 
derangement  of  the  digestive  organs,  to  increased  nervous  sus- 
cepttbiliiy  of  the  uterus  resulting  from  pregnancy,  amenorrhoea, 
4c.,  and  to  certain  diatheses  of  the  general  system. 
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Dr,  IluUilieTi  enumerates  the  following  aa  the  c&ufies  of  tooti- 
ache:  1,  exposure  of  the  nerve;  2,  fungus  of  the  nerfe;  3, 
confinement  of  pus  in  the  internal  cavity ;  4,  a  diseased  «Ute 
of  the  periosteum  covering  the  fangj  and  5,  sympathy.  Dr. 
Heihlen  attributes  it  to  congestion  or  inflammation,  or  toaleiiiM 
of  the  nerves  of  the  lining  membrane  and  pulp,  or  of  the  peri- 
der»tal  membrane. 

Inflammation  of  the  lining  membrane  and  pulp  may  be  pro- 
duced by  a  blow  upon  a  tooth,  or  by  powerful  impressionii  of  kul 
and  cold  communicated  through  the  enamel  and  dentine, « 
through  ft  metallic  filling;  but  it  is  more  frequcBtly  occasiooti 
by  pressure,  or  by  the  direct  contact  of  irritating  agent**  sucii 
as  carious  portions  of  the  tooth,  particles  of  food,  acrid  hmoors, 
and  other  irritating  external  substances.  But  inflamniationii 
not  always  a  necessary  coosequence  of  such  impressions.  Ptii 
may  be  produced  by  them  when  inflammation  does  not  eiifJ; 
in  this  case  it  usually  subsides  soon  after  the  removal  of  tk 
irritant.  Indeed,  the  pulp  of  a  tooth  may  be  expo^d  fcr 
months,  and  subjected  several  times  every  day  to  the  contadaf 
foreign  substances,  without  becoming  the  seat  of  inflamiaatftrT 
action ;  and  in  the  absence  of  this,  the  pain,  though  coming  ob 
with  the  suddenness  of  an  electric  flask,  and  often  of  the  BKrt 
excruciating  kind,  is  seldom  of  long  duration. 

But  when  inflammation  exists,  the  pain,  which  at  first  amoiai 
only  to  a  slight  gnawing  sensation,  is  more  constant;  sftiri 
while,  it  assumes  a  throbbing  character,  and  if  not  prompilf 
arrested,  it  increases  in  severity,  and  continues  until  suppuntMt 
of  the  lining  membrane  and  pulp  takes  place.  So  longisiiil' 
confined  to  the  parts  within  the  pulp-carity,  the  paio  ti  9^ 
increased  by  pressure  on  the  tooth;  nor  is  the  tooth  started 
the  socket,  as  in  periodontitis*  The  locality  of  the  iuflam 
may  also  be  distinguished  by  the  fact,  that  cold  water  or 
applied  to  the  tooth  generally  givea  relief.  But  the  inflsfflfli-^ 
tiOQ  rarely  confines  itself  long  to  the  interior  of  the  t«xitli;  it 
UBoally  Boon  extends  lo  the  periosteum  of  the  root  aad  ft* 
socket,  when  a  somewhat  dtflerent  train  of  phenomena  art  i^ 
veloped.  Suppuration,  however,  haviog  taken  place,  an  ttoo* 
soon  forms  at  tlie  extremity  of  the  root* 

The  i^everity  of  the  pain  attending  &dmUiiUy  (m  inflammttMi 
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the  pulp  is  technically  termed,  from  the  supposition  that 

^ry  part  of  the  organ  is  ifivolved  in  the  diseased  action,)  is, 

owing  to  the  fact  that  this  exceedingly  sensitive  8truc- 

vessels  become  injected,  is  prevented  from  expanding 

the  unyielding  nature  of  the  walls  of  the  cavity  in  which  it  is 

ted.     Its  capillaries  heing  thus  distended,  must,  as  a  neees- 

conse<|iience,  press  upon  the  nerves  which  are  everywhere 

tributed  through  it,  and  the  excruciatingly  painful  throbbing 

isation,  by  which  this  variety  of  tooth-acho  is  characterized, 

produced  by  the  pulsation  of  these  vessels.    Hence,  increased 

ion  of  the  heart  and  arteries,  from  whatever  cause  produced, 

ents  the  pain ;  it  is  also  more  severe  at  night,  while  the 

is  in  a  recumbent  posture,  than  during  the  day,  because 

position  gives  an  increased  fullness  to  the  arteries  of  the 

.    The  phenomena  attending  the  inflammation,  however,  are 

nenced  very  much  by  the  condition  of  the  tooth  and  the  habit 

body  of  the  patient. 

When  the  inflammation  is  acute,  it  extends  to  every  part  of 

pttip  and  lining  membrane.     It  also  occurs  more  frequently 

ore  than  after  these  tissues  have  become  exposed,  and  gene- 

Mly  terminates  in  suppuration.     Chronic  inflammation  usujilly 

rises  from  partial  exposure  of  the  pulp,  and  may  exist  for 

pDnths  without  being  attended  with  pain;  but  the  pulp,  when 

ills  affected^  is  more  susceptible  of  injury  by  beat  or  cold,  and 

irritating  substances;  and  the  liability  of  the  tooth  to  ache, 

ily  at  night,  is  greatly  increased. 

Tooth-ache  caused  by  acute   inflammation  of  the  investing 

mbrane,  is  characterised   by  pain,  at  first  dull,  afterwards 

fcciie  itnd  throbbing,  soreness  and  elongation  of  the  tooth,  red- 

and  tumefaction  of  the  gums,  and  sometimes  by  swelling  of 

eheek :   indicating  the  formation  of  alveolar  abscess.     In 

ifl  Tariety  of  odontalgia,  the  tooth  is  often  so  much  raised  in 

I  socket  fts  to  interfere  more  or  less  with  mastication. 

The  pain  attending   the   foregoing   pathological  conditions, 

Jjen  severe  and  protracteil,  is  often  accompanied  by  constipa- 

lon,  head-ache,  dryness  of  the  skin,  flusht^d  cheeks,  fullness 

r»il  bicreaned  rapidity  of  pulse,  and  other  constitutional  syrap- 

Tbe  mervous  sunceptibility  of  the  teeth  is  sometimes  so  mucb 
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increased  by  organic  and  even  functioDal  dtsturbanoea  of  other 
and  often  remote  parts,  that  the  mere  cont^ict  of  thtt  minntt 
nerves  of  the  pulp  and  lining  membrane  against   the  wad!  of 
dentine   which    encases   them*  U    attended   with    aevere  ptia. 
This  variety  of  odontalgia  is  termed  4ft/mpa(heiie^  and  is  m^ 
posed  to  be  the  result  of  the  transfer   of  nervoiia  irriutioitt 
ur  more  properly  of  rxnlted  JtengilnUtt/  of  the   dental  nerrei. 
arising  from  a  morbid  condition  or  functional   disturbanct  of 
some  other  part.     If  this  hypothesis  be  true,  it  is  probable  thai 
with    this   heightened    nervous    excitability    there    is   a  '^Yt^^* 
increase  of  vascular  action  in  the  pulp,  with  a   correj^ponu   > 
increase  of  siae  in  its  capillaries;  in  consequence  of  which,  itu 
fair  to  presume,  the  nervous  filaments  supplying  the> 
would   be    apt   to    respond   painfully   to    the    undue    j 
Though  pain,  arising  from  this  cause,  may  hare  itu  seat  to  9fmi 
as  well  as  in  decayed  teeth,  it  occurs  more  frequently  in  tlit 
latter  than  the  former,  owing  to  the  fact  that  any  stmetr'i 
alteration  in  the  dentine  adds  to  their  already  increased  htr 
excitability. 

Per?K)ns  of  highly  excitable  nervous  temperaments,  prfgi' 
females^  and   individuals   laboring   under  derangemtat  of 
digestive  organs  are  particularly  subject  to  this  variety  of  tf> 
ache.     Odontalgia  arising  from  pathological  conditions  or  (iuic> 
ttonal  disturbances  of  other  parts,  assumes  a  great  m*    "^  ' 
forms.     The  pain  may  be  continued,  but  more  frequet 
pcTiodical ;  it  may  be  confined  to  a  single  tooth,  or  it  may  uttsdE 
half  a  dosen  or  more  at  the  same  time.     It  sometimes  atsotlti^* 
nates  with  the  paroxysms  of  rheumatism  or  gout,  the  p&iit  ^ 
mA  fittMS  assuming  thii  specific  ekaraeter  of  tbeee  diaeases. 

Mr.  W.,  aged  40,  for  fifteen  years  the  victim  of  gout,  caae » 
■M  in  18M.     Tbe  first  right  upper  molar  was  earious  '  '*  '' 
pvlp  not  etzpo«ed.     Ten  or  twelve  days  before  each  a 
go«it,  reeurrtng  every  threi^  or  six  montka  dttring  the  last  i^ 
jemn^  llik  to<kili  wm  the  se^t  cf  a  pecdiar  griadbg,  lai 
pftla;  baeoming  gn^oaUjr  nore  severe,  bm  ee^abg  euL,.  . 
the  foul  aynptons  enve  em^  il  returned  aa  these  erimded,  ui 
oonlnmad  fer  twe  weefca.    Filti&g  the  looih  gave  leDipomyj 
relief  only,  and  it  was  foemd  meeeaaarj  to  extract  it. 

In  what  is  tittmti  mmnigk  loonh-Adie,  **  the  pain/*  ssp  Dt 
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,  **  18  ttsnally  of  the  acute  character ;  8ometiiiie«  mild  id  the 
ling,  gradually  increasing  in  intensity,  and  as  gradually 
ing,  but  usually  very  irregular ;  at  one  time  moderate,  at 
IT  severe,  and  occasionally  darting  with  excruciating  vio- 
tbroagh  the  dental  arches.  Not  un frequently  it  assumes 
liar  intermittent  form.  Instead  of  pain,  strictly  speaking, 
Ration  is  sometimes  of  that  kind  which  is  indicated  when 
^Biat  the  teeth  are  on  edge,  and  is  apt  to  be  excited  by 
Barsh  sounds,  such  as  that  produced  in  the  filing  of  a  saw 
Hbntal  inquietude,  and  by  the  contact  of  acids  or  other 
it  substances.  Neuralgic  tooth-ache  sometimes  persists, 
ntenrals  of  exemption,  for  a  great  length  of  time.  The 
■b  is  occasionally  difficult.  When,  however,  it  occurs  in 
H^^  is  paroxysmal  in  its  character,  h  attended  with 
^^fpreUing  of  the  external  parts,  occupies  a  considerable 
k  of  the  jaw ;  and  especially  when  it  alternates  or  is  asso- 
with  pain  of  the  same  character  in  other  parts  of  the  face, 
mn  be  little  doubt  as  to  its  real  nature/*  This  variety  of 
B^tic  tooth*aehe  is  perhaps  induced  by  caries,  or  by  the 
ir  in  which  the  teeth  are  arranged  in  the  alveolar  arch,  or 
ne  peculiar  susceptibility  of  the  parts;  as  is  shown  by  the 
iiat  the  pain  usually  ceases  on  the  removal  of  all  such  causes 
pion. 

^hile,  on  the  one  hand,  pain  in  the  teeth  may  be  caused 
morbid  condition  of  other  organs,  these  organs,  on  the 
hand,  frequently  sympathize  with  the  diseased  condition  of 
pth,  and  become,  to  quote  the  language  of  Mr,  Bell,  '*  the 
mi  seat  of  pain.  I  have  seen  this  occur  not  only  in  the 
rfer  the  scalp,  in  the  ear,  and  underneath  the  lower  jaw; 

tthe  neck,  over   the   shoulder,   and  along  the  whole 
the  arm*"     Cases  of   this  sort  are  frequently  met 

resting  of  tooth-ache,  Dr.  Good  observes:  "'This  is  often 
opathic  nffectiont  dependent  upon  a  peculiar  irritability 
luse  we  cannot  easily  trace)  of  the  nerves  subservient 
tiing  tooth,  or  of  the  tunics  by  which  it  is  covered,  or 
ioateimi,  or  the  fine  membrane  that  lines  the  interior 
reoli.  But  it  is  more  frequently  a  diseaj^e  of  sympa- 
by  pregnancy,  or  chronic  rheumatism,  or  acrimony 
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in  the  Btomachi  in  parsons  of  an  irritable  habit*  It  is  still  1es& 
to  be  wondered  at,  thai  the  nerves  of  the  teeth  should  often  asso- 
ciate iu  the  maddening  pain  of  facial  neuralgia^  or  tic  ilouluur* 
eux,  as  the  French  writers  8ometimes  term  it;  for  here  the  con- 
nection is  both  direct  and  immediate.  In  consequence  of  this, 
the  patient,  in  most  instfinces,  regards  the  teeth  themselves  as  the 
salient  points  of  pain,  (iis  they  unquestionably  may  be  in  some 
cases,)  and  rests  his  only  hope  of  relief  upon  extraction ;  but 
when  he  applies  to  the  operator,  he  is  at  a  loss  to  fcx  upon  an; 
particular  tooth.  Mr»  Fox  gives  a  striking  example  of  this,  in  i 
per!>an  from  whom  he  extracted  a  stump  which  afforded  little  or 
no  relief;  in  consequence  of  which  his  patient  applied  to  him 
only  two  days  afterward  and  requested  the  removal  of  several 
adjoining  teeth,  which  were  perfectly  sound.  This  he  objected 
to,  and  suspecting  the  real  nature  of  the  disease,  he  immediately 
took  him  to  Sir  Aatley  Cooper,  who,  by  dividing  the  affected 
nerve,  produced  a  radical  cure  in  a  few  days/'  The  author  k 
acquainted  with  a  gentleman  similarly  affected.  He  has  had  all 
his  teeth  on  the  right  side  of  both  jaws  extracted,  without  ob- 
taining any  relief. 

There  is  still  another  cauae  of  tooth-ache,  which  we  i*hoiild 
not  omit  to  mention — exostosis ;  but  from  the  obscurity  of  the 
diagnosis,  the  existence  of  the  affection  can  seldom  be  deter- 
mined with  positive  certainty,  except  by  the  removal  of  the 
tooth.  As  we  i?hall  hereafter  have  occasion  to  treat  of  this  dis- 
ease, it  is  unnecessary  in  this  place  to  dwell  upon  the  subject.      I 

Finally,  some  teeth,  from  peculiar  con^iititutional  idiosyncrasy^ 
are  more  liable  to  odontalgia  than  others.  It  sometimes  happens 
that  every  tooth  in  the  mouth  is  destroyed  by  caries  without  be- 
ing affected  with  pain,  while  at  other  times,  teeth  apparently 
sound  become  the  seat  of  the  most  agonizing  torture. 

TREATMENT, 


The  first  thing  to  be  attended  to  in  the  treatment  of  tooth*  ^ 
ache  is  the  removal  of  the  causes  which  have  given  rise  to  it  i  f 
this  can  onlj  be  done  by  carrying  out  the  curative  and  remedial 
indications  of  the  morbid  conditions  and  functional  disturbances 
with  which  it  is  connected.     While  these  continue,  it  will  be  i 
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pooaible  to  obtain  permanent  relief.  The  sensibility  of  the 
iienret^  supplying  a  tuoth  may  often  be  obtundeJ,  and  tlie  pain 
palliated  by  the  application  of  stimulating  an<l  anodyne  agents 
to  tho  expo&ed  polp;  bat  the  relief  thus  procured  is  seldom  of 
long  duration.  When  their  effects  subside,  the  pain  usually  re- 
taniB  with  increased  seventy.  When  the  pain  arisei^  from  chronic 
inflamiDatiou  and  irritation,  produced  by  extt>rnal  agents  on  an 
exposed  portion  of  the  lining  membrane,  such  applications  may 
often  be  employed  with  great  advantage;  and  among  those  which 
hav^e  been  used  for  this  purpose  are  creosote,  the  oil  of  cloves, 
cinnamon,  etc. ;  laudanum,  spirits  of  camphor,  tannin,  ether  and 
chloroform*  But  of  all  the  remedies  prescribed  by  the  author, 
be  has  found  none  more  useful  in  allaying  the  pain  than  the 
following: 


Sqlphttfie  lethtir, 

11 

Sulpbanc  aather, 

V- 

Powdered  cuniph., 

yy 

Creosote, 

5«- 

Powdored  &lam, 

5U. 

Kxt.  of  RUt-gnUd, 

5i. 

SoJphAle  of  morphia, 

gra,  ij. 

Powdered  ciimph. 

5M 

Th«  Alum  should  be  veij  Ruelj  powdered,  and  all  the  ingredieDtt  well  mixed 
before  tt»e. 

After  removing  all  foreign  matter  and  carefully  drying  the 
etrity  of  the  tooth,  a  small  bit  of  cotton  or  lint  dipped  in  either 
of  the  above  mixtures  may  be  applied,  and  renewed  several  times 
%  daj  if  necessary.  The  relief  obtained  is,  in  the  majority  of 
eases,  almost  instantaneou;^;  but  as  the  e^'ect  is  only  temporary, 
the  pain  is  apt  to  recur*  The  author  has  sometimes  used  a  thick 
solation  of  ffutta-pereha  in  chloroform.  The  application  of  a 
drop  or  two  of  this  to  the  exposed  pulp  is  usually  followed  by 
the  immediate  cessation  of  pain,  and  as  the  chloroform  evapo- 
rftteis  »  thin  layer  of  gutta-percha  remains  and  serves  for  a  time 
as  a  sort  of  protection  to  the  pulp. 

But  the  only  way  in  which  permanent  exemption  from  pain 
ean  be  procured  is,  by  the  extraction  of  the  tooth  or  the  destruc- 
lion  of  the  pulp;  it  often  becomes  necessary  to  have  recourse  to 
tb<t*  latter,  as  there  are  many  cases  in  which  the  patient  cannot 
be  prevailed  upon  to  submit  to  the  former,  and  as  there  are 
others  in  which  the  retention  of  the  organ  is  called  for  by  some 
peculiar  necessity.     This  may  be  effected  either  by  immediate 

tirpation  with  a  small  sharp-pointed  elastic  stilet  or  probe,  by 
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the  actual  cautery,  arsenious  acid,*  cobalt,  or  chloride  of  linc. 
Immediate  extirpation,  arsenic,  or  cobalt  are  the  tneansai  usoillj 
employed  for  the  purpose ;  but  we  have  already  dci^cribed  the 
manner  in  which  the  destruction  of  the  pulp  is  effected  by  each 
of  ihese- 

Pain  in  a  tooth  arising  from  acute  inflammation  of  the  pulp 
and  lining  membrane,  can  only  be  relieved  by  the  extraction  of 
the  tooth,  the  destruction  of  the  pulp,  or  by  suhduing  the  in- 
flammatory action ;  the  last  can  seldom  be  done  except  by  the 
moat  energetic  treatment  in  the  very  beginning  in  cases  where 
the  decay  has  not  penetrated  to  the  pulp-cavity.  The  propriety 
or  impropriety  of  extraction  will  be  determined  by  the  amount 
of  pain,  the  progress  made  by  the  inflammation,  the  condition 
of  ibe  parts  with  which  the  tooth  is  immediately  connected,  the 
effect  of  the  local  disturbance  upon  the  general  system,  the  situ- 
ation and  importance  of  the  toothy  and  the  extent  of  structural 
alteration  which  has  taken  place  in  the  crown.  If  the  retention 
of  the  tooth,  on  account  of  its  location,  or  the  loss  of  several 
other  teeth,  ie  of  great  importance  to  the  patient;  and  the  cir- 
cumBtances  of  the  case  justify  a  well-grounded  belief  that  it  can 
be  preserved  and  rendered  useful,  without  acting  as  a  morbid 
irritant,  the  operation,  if  possible,  should  be  avoided*  In  this 
case,  supposing  the  infiammation  to  have  proceeded  too  far  to  be 
arrested,  the  pulp  may  be  destroyed  and  the  tooth  treated  in  the 
manner  described  in  another  chapter;  as  it  would  be  useless  to 
prolong  the  suffering  of  the  patient  by  attempting  any  other 
treatment  in  the  vain  hope  of  securing  the  permanent  preaerra- 
tion  of  the  organ.  Indeed,  after  the  lining  membrane  has  be- 
come exposed,  removal  of  the  pulp  is  the  only  method  which,  in 
any  stage  of  the  inflammation,  holds  out  a  fair  prospect  of 
success* 

When  the  inilammation  is  produced  by  other  causes  than  ex- 
posure of  the  pulp  and  the  contact  of  external  irritants,  it  may, 
perhaps,  be  .successfully  combated.  The  treatment  is  similar  to 
that  for   local   iuflammatioa  in  other  parts  of  the  body;  the 


*  The  emploi^mtiut  of  arsenious  Acid  for  the  destmoticin  of  aq  exposed  dent*]  polp^ 
audi  thi)  relief  uf  tbe  pain  jiri.*<img  thurefrom,  originated  witb  the  latv  Dr«  Spooner,  of 
MoDtreal,  and  in  18.H5  it  was  recommendod  to  the  profeuion  hy  his  brother,  Dr.  S. 
Spoonorr  vf  New  York,  in  an  ejccdlent  popular  tre«tiso  upon  the  teeth* 
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sdministratioii  of  sttline  cathartics,  the  application  of  leeches  to 
the  gum  of  the  aflfected  tooth,  abstinence  from  animal  food  and 
from  stimulating  drinks.  If  the  pulse  is  full  and  hard,  hluod 
may  be  taken  from  the  arm  with  advantage.  Should  these 
means  fail  to  arrest  the  infiammation,  and  suppuration  take 
place^  the  formation  of  alveolar  abscess  may  he  prevented  by 
promptly  perforating  the  crown  of  the  tooth  for  the  escape  of 
the  matter ;  but  such  cases*  osually  terminate  in  periodontitis, 
^bicb^  perhaps,  arise  as  frequently  from  this  as  from  any  other 
cause. 

The  treatment  of  periodontitis  or  inflammation  of  the  invest- 
ing membrane  is,  for  the  most  part,  the  same  as  above ;  in  addi- 
tioii  to  which,  the  mouth  may  be  gargled  several  times  a  day, 
witb  fiome  cooling  astringent  wash.  Fomentations  to  the  face, 
anil  plasters  of  the  seeds  of  hyoscyanms,  rau.stard,  capsicum, 
with  Tarioua  other  narcotic  or  rubefacient  applications  have  some- 
ttlDMI  been  found  useful.  But  when  the  formation  of  alveolar 
ahs^seas  is  threatened,  the  removal  of  the  tooili,  in  most  cases, 
will  be  found  necessary.     If  it  be  an  incisor  or  cuspid,  how- 

tr,  the  operation  should  be  performed  as  a  last  resort. 

When  the  inflammation  is  chronic,  the  necessity  for  the  re- 
moval of  the  tooth  is  still  more  urgent.  But  some  eminent 
practitioners  give  us  accounts  of  the  successful  treatment  of 
chronic  abscess  in  teeth  which  have  been  filled  to  the  ex- 
tremity of  the  fang.  Through  the  fietiilous  opening  of  the  ab- 
icesa,  or  through  an  artificial  opening  in  the  alveolus  opposite 
the  end  of  the  fang,  nitrate  of  silver  is  introduced;  it  is  used 
either  in  strong  solution  or  a  minute  quantity  of  the  solid  nitrate 
la  applied.     Its  application  should  be  continued  at  intervals  of 

rcral  days  until  the  chronic  diseased  action  is  overruled. 

Tooth-ache  assuming  a  rheumatic  or  gouty  character  calls  for 
a  somewhat  different  plan  of  treatment.  In  addition  to  the 
local  means  already  described,  it  may  be  necessary  to  adopt  the 
eonstitutional  treatment  applicalde  to  rheumatism  and  gout. 
When  the  pain  arises  from  increased  vascular  action  and  nervous 
irritation  of  the  pulp,  occasioned  by  a  disordered  condition  of 
the  digestive  organs,  and  assumes  an  intermittent  form,  an  emetic 
or  cathnrtic,  followed  by  the  use  of  quinine,  will  generally  afford 

lot  penetrated  to  the  pulp-cavity.     If 
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dependent  on  general  nervous  irritability  of  the  system,  tonics, 
exercise,  change  of  air,  or  such  other  constitutional  measures  as 
the  peculiarities  of  the  case  may  indicate,  should  be  recom- 
mended. 

The  extraction  of  the  tooth  is  the  only  remedy  that  can  be 
relied  upon  for  relief  of  pain  arising  from  exostosis  of  the  root 
Dr.  Good,  however,  thinks  it  may  be  cured  in  the  early  stages 
by  the  use  of  leeches  and  mercurial  ointment. 


CHAPTER    TENTH. 


EXTRACTION  OF  TEETH. 


Thbre  are  few  operations  in  surgery  that  excite  stronger 
feelings  of  dread,  and  to  which  most  persona  submit  with  more 
reluctance,  than  the  extraction  of  a  tooth.  Many  endure  the 
tortures  of  tooth-ache  for  weeks  and  even  months  rather  than 
undergo  the  operation  ;  and,  indeed,  when  we  take  into  consid- 
eration the  frequent  accidents  occurring  in  its  performance  by 
awkward  and  nnskillful  individuals^  it  is  not  surprising  that  it 
should  be  approached  with  apprehension.  But  when  performed 
by  a  skillful  hand  and  with  a  suitable  instrument,  the  operation 
is  always  safe,  and  in  a  large  majority  of  the  cases  may  be 
effected  with  ease* 

Dr,  Fitch  relates  a  case  which  will  serve  to  illustrate  the  above 
remarks.  The  subject,  a  resident  of  Botetourt  county,  Va*, 
ID  hafing  the  second  right  superior  molar  extracted  by  a  black* 
smttli,  had  a  large  portion  of  the  jaw  and  five  other  teeth  re- 
ared at  the  same  tirae<  "The  fangs  of  his  tooth/*  says  Dr. 
Rich,  "were  greatly  bifurcated  and  dove-tailed  into  the  jaw, 
and  would  not  pass  perpendicularly  out,  though  a  slight  lateral 
notion  would  have  moved  them  instantly.  The  jaw  proved  too 
weak  to  support  the  monstrous  pull  upon  it,  and  gave  way  be- 
tween the  second  and  first  molars,  and  with  it  came  both  the 
anterior  and  posterior  plates  of  the  antrum.  The  broken  portion 
extended  to  the  spongy  bones  of  the  nose,  and  terminated  at  the 
hiwer  etlge  of  the  socket  of  the  left  front  incisor,  containing  i^ix 
sound  teeth,  namely,  the  first  molar,  the  bicuspids,  cuspid,  and 
incietors  of  the  right  side^ — six  in  iilL  The  soft  parts  were  cut 
away  with  a  knife.  A  severe  hemorrhage  ensued,  but  the  patient 
soon  recovered,  though  with  excessive  deformity  of  his  face  and 
mouth.** 

Dr.  Cross,  of  North  Carolina,  related  to  the  author  in  18S8  a 
ca»e  very  fimilar  to  the  one  just  «|uoted.     The  operator  in  this, 
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as  in  the  other  instance,  was  a  blacksmith ;  in  attempting  to  ex- 
tract one  of  the  superior  molar  teeth  he  brought  away  a  piece  of 
the  jaw  containing  five  other  teeth,  together  with  the  floor  of  the 
antrum  and  its  posterior  and  anterior  walls. 

We  have  adverted  to  these  cases  to  show  the  impropriety  and 
danger  of  entrusting  the  operation  to  individuals  possessing 
neither  knowledge  of  its  principles  nor  skill  in  its  performance. 
Injuries  occasioned  by  the  operations  of  such  persons  have  fre- 
quently come  under  the  immediate  observation  of  the  author,  with 
whom  it  has  always  been  a  matter  of  surprise  that  an  operation 
to  which  such  universal  repugnance  is  felt,  should  ever  be  con- 
fided to  them. 

The  removal  of  a  wrong  tooth,  or  of  two  or  three  instead  of 
one,  are  such  common  occurrences,  that  it  were  well  if  the  pre- 
cautions given  by  the  illustrious  Ambrose  Par^  were  more  gener- 
ally observed.  So  fearful  was  he  of  injuring  the  adjacent  teeth, 
that  he  always  isolated  the  tooth  to  be  extracted  with  a  file  be- 
fore he  attempted  its  removal.  He  regarded  it  as  of  the  greatest 
importance  that  a  person  who  extracted  teeth  should  be  expert 
in  the  use  of  his  '^  tooth  mullets ;  for  unless  he  knows  readily 
and  cunningly  how  to  use  them,  he  can  scarcely  so  carry  him- 
self, but  that  he  will  not  force  out  three  teeth  at  once."  Although 
great  improvements  have  been  made  since  his  time  in  the  con- 
struction of  extracting  instruments,  yet  even  now  the  accidents 
to  which  he  alludes  are  of  almost  daily  occurrence. 

It  is  surprising  that  an  operation  so  frequently  called  for 
should  receive  so  little  attention  from  medical  practitioners,  by 
whom,  though  not  strictly  belonging  to  their  province,  it  must 
frequently  be  performed.  This  neglect  can  only  be  accounted 
for,  by  the  too  general  prevalence  of  the  idea,  that  little  or  no 
surgical  skill  is  necessary  to  its  performance.  But  every  phy- 
sician residing  in  the  country,  or  where  the  services  of  a  skillful 
dentist  cannot  always  be  commanded,  should  provide  himself 
with  the  proper  instruments  and  make  himself  acquainted  with 
the  manner  of  performing  this  operation. 
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rXmCATIONS  for  the   EXTRACTIOX  of  TEETn. 

With  regard  to  the  indicMtinns  that  Jetermine  the  propriety 
iif  ^xtraotion,  the  author  does  not  deom  it  necessary  to  say  much 
in  this*  place,  as  thi^y  uro  fully  pointed  out  in  other  part^  of  the 
work.  It  m^y  be  well,  however*  to  hriefly  mention,  in  this 
oonneetioQ,  a  few  of  the  circumstaDces  which  call  far  the  ope- 
ration. 

Begifiiiing  with  the  teeth  of  first  dentition  ;  it  will  be  sufficient 
to  state,  th:it  when  a  tooth  of  replacement  is  about  to  emerge 
from  the  gums,  or  has  actually  made  its  appearance,  either  be- 
fore  or  behind  the  corresponding  milk  tooth,  tiie  latter  i^hould  at 
one©  be  removed;  and  when  the  aperture  formed  by  the  loss  of 
thia  18  ao  narrow  as  to  prevent  the  former  from  acquiring  its 
proper  position,  it  may  sometimes  be  necessary  to  extract  an 
ad^  -I  temporary  tooth.  For  more  explicit  directions  upon 
th-  t,  the  render  is  referred  to  the  chapter  on  the  manage- 

ment of  second  dentition.  Alveolar  abscess,  necrosis  of  the 
walls  of  the  alveolus,  and  pain  in  a  temporary  tooth,  which  can- 
not he  cured  by  any  of  the  usual  remedies,  may  be  regarded  as 
indumtions  which  call  for  the  operation* 

The  principal  conditions  which  should  determine  the  extrac- 
tion of  a  permanent  tooth,  may  be  enumerated  in  the  following 
order;  First;  when  a  molar,  from  tlie  loss  of  its  antagonizing 
lootk,  or  from  other  causes,  has  become  partially  displaced,  or 
i«  a  Ronrcc  of  constant  irritation  to  the  stirrounding  parts. 

Second:  a  constant  di^icharge  of  fetid  matu>r  from  the  nerve- 
csavity,  through  a  carious  opening  in  the  crown.  There  may, 
however,  be  circumstances  which  would  jui^tify  a  practitioner,  in 
permitting  or  even  advising  the  retention  of  such  a  tooth  ;  as,  for 
example,  when  the  discharge  of  fetid  matter  is  not  very  consider- 
able ;  abo,  where  the  tooth  is  situated  in  the  anterior  part  of  the 
mouth,  and  cannot  be  securely  replaced  with  an  artificial  substi- 
tute. The  secretion  of  fetid  matter  may»  in  a  few  cases,  by 
jodiciou^  treatment  be  arrested,  the  tooth  preserved  for  many 
jrears  by  plugging ;  and  so  the  morbid  intluence  it  would  other- 
wise exert  upon  the  surrounding  parts,  may  be  counteracted, 
ittt  it  ii*  only  in  the  fewest  number  of  cases,  under  hucIi  circum- 


1 
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Stances,  that  m  favoralde  a  result  can  be  secwred.  A  front  tooih 
should  not  be  eacrificed  indesa  called  for  by  some  very  urgent 
necessity;  ncitber  should  an  upper  incit^or  nor  cuspid  be  permit- 
ted to  remain  in  the  mouth,  if  it  exerts  a  manifestly  morbid  ac- 
tion upon  the  ?*urrottnding  parts  :  for  in  this  case  the  consequencci 
resulting  from  its  retention  in  the  mouth  may  be  worse  than  the 
loss  of  the  tooth. 

Third  ;  a  tooth  which  is  the  cause  of  alveolar  abscess,  shoulil 
not,  as  a  general  rule,  be  permitted  to  remain  :  but,  if  it  be  an 
incisor  or  cuspid,  and  the  discharge  of  matter  through  the  gum 
is  small,  occurring  only  at  long  intervals,  and,  especially,  if  the 
organ  cannot  be  securely  replaced  with  an  artificial  substitute, 
it  may  be  permitted  to  remain.  But  an  incurable  abscess  in  the 
socket  of  !i  bicuspid  or  molar,  shcmld  be  considered  as  a  sufficient 
indication  for  the  removal  of  the  tooth. 

Fourth  ;  irregularity  m  the  arrangement  of  the  teeth,  arising 
from  disproportion  between  the  size  of  the  teeth  and  the  size  of 
the  alveolar  arch,  usually  requires  for  its  correction  the  extrac- 
tion of  some  one  or  more  teeth.  But  with  regard  to  the  teeth  M 
most  proper  to  be  removed,  the  reader  is  referred  to  the  chapter 
on  irreguhirity ;  wht-re  he  will  find  full  directions  for  the  manage- 
ment of  such  cases.  I 

Fifth  ;  all  dead  teeth  and  roots  of  teeth,  and  teeth  which  have 
become  so  much  loosened  from  the  destruction  of  their  sockets 
as  to  be  a  constant  source  of  disease  to  the  adjacent  partj^ ;  or 
teeth  otherwise  diseased,  that  are  a  cauae  of  neuralgia  of  the 
face,  di*j<ease  of  the  maxillary  sinus,  dyspepsia,  or  any  other  local 
or  constitutional  tlisturbance;  such  teeth  should,  as  a  general 
rule,  be  extracted.  ■ 

There  are  other  indications  which  call  for  the  extraction  of 
teeth,  but  the  foregoing  are  among  the  most  common  ;  they  will 
be  found  sufficient,  in  nioBt  ineitanees,  to  determine  the  propriety 
or  impropriety  of  the  operation.  Caees  are  however  continually 
presenting  themselves,  to  whicli  no  fixed  rules  would  be  found 
'applicable,  and  where  an  experienced  ju<lgraent  alone  can  deter- 
mine the  practice  proper  to  be  pursued. 

In  conclusion,  it  is  scarcely  necessary  to  say,  that  whenever 
a  tooth  can  be  restored  to  health,  it  should  always  be  done;  but 
tampering  with  such  as  cannot  be  rendered  healthy  and  useful. 
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and  which,  by  remaining  in  the  mouth,  exert  a  deleterious  influ- 
ence, not  only  upon  the  adjacent  parts,  but  also  upon  the 
general  health,  cannot  be  too  strongly  deprecated* 

INSTRUMENTS  EMPLOYED  IN  TOE  OPERATION. 

Different  operators  employ  different  instruments.  For  about 
fifty  years,  the  key  of  Gnrenyeot  was  almost  the  only  instrument 
Qgfd  in  the  performance  of  the  operation  ;  but  this  has  in  a  great 
measure  been  superseded  by  forceps,  which,  when  properly  con- 
structed, are  far  preferable  ;  yet  as  the  key  is  still  u^^ed  by 
iotne,  and  is  doubtless  in  certain  cases  a  yaluable  instrument,  a 
brief  description  of  it  is  here  given, 

KEY  INSTRUMENT. 

**  The  common  tooth-key/'  says  Dr,  Arnot,  '*  may  be  regarded 
in  the  light  of  a  wheel  and  axle  ;  the  hand  of  the  operator  acting 
OH  two  spokes  of  the  wheel  to  move  it,  while  the  tooth  is  fixed  to 
the  axle  by  the  claw,  and  is  drawn  out  as  the  axle  turns.  The 
gam  and  alveolar  process  of  the  jaw  form  the  support  on  which 
the  axle  rolls/* 

Different  dentists  have  their  keys  differently  constructed,  but 
the  principle  upon  which  they  all  act  is  precisely  the  same. 
Some  prefer  the  bent  shiift,  (Fig,  138)  others  the  straight.  Some 

Fjo,  13S. 


giT#  a  decided  preference  to  the  round  fylcnmi,  others  to  the 
flat ;  and  though  the  success  of  the  operator  depends  greatly  upon 
tho  ptirfection  of  the  instrument,  yet  he  may  remove  a  tooth 
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more  expertly  by  means  of  a  key  with  which  he  is  familiar,  than 
one  to  which  he  is  unaccastomed,  though  its  construction  be  even 
better.  Fig.  138  represents  a  key  with  bent  shaft  and  two 
hooks,  one  for  molars  and  the  other  for  bicuspids. 

The  author  has  tried  almost  every  variety  of  key  instrument 
that  ha8  been  used  in  this  country,  and  thinks  the  straight  shank 
with  a  small  round  fulcrum  slightly  flattened  on  each  side,  de- 
cidedly preferable  to  any  other.  The  objection  raised  by  some 
to  the  use  of  such  a  key,  that  it  is  liable  to  interfere  with 
the  front  teeth,  is  without  good  foundation.  It  can  be  used  with 
as  much  safety  as  a  key  of  any  construction,  and  in  most  cases 
can  be  as  easily  applied.  The  round  is  certainly  preferable  to 
the  flat  fulcrum,  because  it  is  less  liable  to  injure  the  gums  and 
the  alveolus.  In  size  it  should  be  a  little  larger  than  a  half-ounce 
bullet. 

Every  key  instrument  should  be  supplied  with  several  hooks, 
differing  in  size,  to  suit  the  teeth  upon  which  they  are  to  be 
applied.  The  hook  described  by  Dr.  Maynard,*  is  preferable  to 
any  which  the  author  has  seen.  It  very  nearly  resembles  the 
eaglets  claw,  except  that  its  curvature  is  rather  greater.  The 
edge  of  the  hook  is  about  the  sixteenth  of  an  inch  in  width,  and 
divided  into  two  points,  by  a  shallow  notch.  A  hook  of  this  de- 
scription is  less  liable  to  slip,  and  can  be  more  readily  applied 
to  a  tooth  than  those  ordinarily  used. 

With  regard  to  the  merits  of  the  key  instrument,  or  of  any  other 
instrument  having  the  same  principle  of  action,  as  compared 
with  the  forceps  presently  to  be  described,  the  author  does  not 
entertain  a  very  high  opinion.  The  following  remarks  quoted 
from  the  late  work  of  M.  Desirabode,  accord  with  the  views 
which  he  has  held  and  promulgated  for  many  years :  "  One  of 
the  most  common  causes  of  fracture  of  the  alveoli  is  a  badly  per- 
formed operation  in  the  mouth ;  although  not  a  very  flattering 
acknowledgment  for  our  art,  it  is  necessary  to  say  it.  If  it  be 
necessary  to  specify  causes,  we  would  not  hesitate  to  name,  in 
the  first  place,  the  use  of  the  key  of  Garengeot ;  for  we  shall 
prove,  in  treating  of  the  extraction  of  teeth,  that  this  dangerous 
implement,  which  is  only  fit  to  mask  the  unskillfulness  of  the 
operator,  is  one  of  the  most  defective  of  surgical  instruments ; 

*  See  Am.  Jour.  Dent.  Sd.  No.  3,  rol.  3. 
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no  practitioner  of  good  sense,  being  convinced  of  its  mode 
of  action,  would  attempt  to  use  it  even  to  extract  a  nail  from  a 
B   board,  if  he  did  not  desire  to  break  the  surrounding  material/* 

■  Perhaps  this  condemnation  is  too  sweeping.  The  principle  of 
Miioti  of  the  key  is  in  fact  not  unlike  that  of  a  nail*drawer,  or 
tack-pullen  and  is  well  adapted  to  a  certain  ckss  of  cases: 
osmelVt  where  one  walU  either  ihe  inner  or  outer,  is  decayed 
below  ibe  al?eoIus,  while  the  opposite  one  is  still  standing.  Tfie 
ftilcnim*  with  n  folded  napkin  or  other  sioft  substance  interposed, 
is  placed  against  the  gum  on  the  side  of  the  tooth  most  decayed, 
aod  the  hook  adjusted  to  the  neck  of  the  tooth  ou  the  opposite 

■  side. 

"  The  directions  required  for  the  use  of  the  key  are  few  and 
aimple;  but,  as  cases  frequently  nccnr  to  which  no  general  rules 
o^n  he  applied,  much  will  depend  on  the  practical  judgment  and 
surgical  tact  of  the  operator.  The  first  step  to  be  taken  in  the 
operation  is  to  separate  the  gum  from  the  neck  of  the  tooth, 
doWD  to  the  alveolus;  this  should  be  done,  not  on  tw<j  sides  only, 
bm  round  the  entire  tooth.  For  this  purpose,  suitable  lancets 
ebouM  be  provided,  A  straight,  narrow-bladed  knife,  pointed 
at  the  end,  and  with  one  cutting  edge,  will  be  found  most  con- 
Tenictit  for  performing  the  operation  on  the  approximal  sides ; 

■  It  may  be  most  effectively  used,  by  pasaing  the  point  of  the  knife 
bffiween  the  neck  of  the  tooth  and  gum,  down  to  the  alveolus, 

twith  its  back  downward,  then  cutting  in  the  direction  of  the 
crowit.  In  thia  way,  the  connection  of  the  gum  to  the  sides  of 
the  neck  of  the  tooth  may  be  thoroughly  severed.  The  same 
kind  of  knife  or  a  common  giim-lancet,  may  be  used  for  separate 
tag  the  gum  from  the  remaining  sides  of  the  tooth*     If  the  gum 

■  in  not  well  separated,  there  will  be  danger  of  lacerating  it  in  the 
^■^Hil  of  the  tooth. 

^^mRlr  the  tooth  has  been  thus  prepared,  the  key,  with  the 
piroper  hook  attached,  should  be  firmly  fixed  upon  it  j  the  fulcrum, 
on  ibe  inside,  resting  upon  the  edge  of  the  alveolus,  the  ex- 
IrtiDtty  «>f  the  claw  on  the  opposite  side,  pressed  down  upon  the 
fteck.  The  handle  of  the  instrument  is  then  grasped  with  the 
U 
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ri^l  band,  a&d  the  tooth  raided  from  ita  socket  by  a  firm,  stead; 
fotataon  of  tlie  wrist.  The  claw  ghoul d  be  pressed  down  wiih 
ibe  for«-&iger  or  thumb  of  the  left  hand  of  the  operator,  ondl, 
hj  th^  rotation  of  the  iDfitrument,  it  becomea  securely  fixed  upon 
ike  toolh.  This  precaotioa  ts  necessary  to  prevent  it  from 
atipping;  an  accident  that  frequently  happens,  and  one  that  is 
almys  more  or  less  embarrst^^diug  to  the  dentist. 

If  the  tooth  is  situated  on  the  left  side  of  the  mouthy  the  po&i- 
tioii  of  the  operator  should  be  at  the  right  aide  of  the  patient; 
bat,  if  it  be  on  the  right  side^  he  s^hould  stand  before  him.  For 
the  removal  of  a  tooth,  on  the  left  side  of  the  lower  jaw,  or  the 
right  side  in  the  upper,  the  palm  of  the  hand  should  be  beneath 
the  handle  of  the  instrament ;  in  the  extract] on  of  one  on  the 
right  side  of  the  lower  jaw,  or  on  the  left  t?ide  in  the  upper,  it 
should  be  above.  The  manner  of  grasping  the  instrument  is  of 
more  importance  than  many  suppose.  If  improperly  held,  the 
operator  loses,  to  a  great  extent,  his  control  over  it. 

The  directions  here  given^  are,  in  some  respects,  different  from 
those  laid  down  by  other  writers ;  but,  we  are  convinced,  from 
much  experience,  that  they  will  be  found  more  conducive  lo  the 
convenience  of  the  operator  and  the  success  of  the  operatiou 
than  those  usually  given  for  the  use  of  this  instrument. 

There  i«  a  diversity  of  opinion^  as  to  whether  a  tooth  should 
be  rcinoved  inwardly  or  outwardly.  Some  direct  the  fulcrum  of 
the  instrument  to  be  placed  to  the  outside  of  the  tooth,  others  to 
the  inside ;  while  others,  again,  regard  it  as  of  little  importance 
on  which  nido  it  is  placed.  Experience  has  taught  us  that  it 
shouldi  in  the  majority  of  cases,  be  placed  on  the  inside;  espe- 
cially of  the  lower  teeth,  as  they  almost  always  incline  towards 
the  interior  of  tlie  mouth.  Moreover,  the  edge  of  the  ah^eolos 
is  usually  a  little  higher  on  the  exterior  edge  of  the  jaw  than  on 
the  interior ;  so,  that  the  first  motion  of  the  instrument,  with 
its  fulcrum  on  the  outside,  brings  the  side  of  the  tooth  against 
ita  socket ;  thus,  nearly  double  the  amount  of  power  is  required 
to  remove  it ;  while,  at  the  same  time,  the  pain  and  the  chances 
of  injury  to  the  alveolar  processes  are  very  much  increased* 

It  is,  however,  frequently  necessary  to  place  the  bolster  of  the 
key  on  the  outside  of  the  tooth  :  when,  for  instance,  it  is  decayed 
in  such  a  way  as  not  to  afford  a  sufficiently  firm  support  fo 
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w  of  the  inAtriiQieat.  But,  whenever  it  is  possible  to  remove 
•  tooth  inwardly,  it  should  be  done.  The  alveolar  walls  of  the 
upper  teeth  arc,  generally,  thinner  than  thos^e  of  the  lt»wer,  and 
do  not  afford  so  strong  a  support  to  the  fulcrum  of  the  instru- 
ment, 

FORCEPS. 

!Fcrc#p0  were  not  very  generally  or  extensively  employed, 
xeept  for  the  extraction  of  the  front  teeth,  until  about  the  year 
1830,  but  the  improvements  made  in  their  construction  since 
kbut  period  are  so  great,  that  their  use  haii  now,  among  dentists^ 
^iDost  superseded  that  of  the  key. 

The  forceps  formerly  used  were  so  awkwardly  shaped,  and  %o 
padly  adapted  to  the  teeth,  that  the  extraction  of  a  large  molar 
ith  an  instrument  of  this  description,  was  regarded  as  exceed- 
gly  difficult,  and  even  dangerous;  even  its  practicability  was 
ted  by  many  of   the  most  experienced  practitioners,  and 
I,  the  key  was  almost  the  only  instrument  renurted  to  for 
e  purpose* 

When  we  consider  the  strong  prejudice  that  so  recently  existed 

Ml  the  use  of  forceps,  it  is  not  at  all  wonderful  that  their 

loyment  r^hould  have  been  resorted  tu  with  caution.     Nor  is 

surprising  that  a  gentleman  of  Mr.  Bell's  intelligence  and 

1  experience,  should,  so  late  as  the  period  of  the  puhlica- 

..  _:  ins  work,  1830,  tell  us  that  the  key  is  the  only  instru- 

►nt  to  be  relied  upon  for  the  removal  of  teeth  that  are  much 

yed ;  and  that  those  who  have  heaped  the  most  opprobrium 

M  it,  are  glad  to  have  a  concealed  recourse  to  its  aid. 

18  may  have  been  true  at  the  time  Mr.  B,  wrote*  but  not 
w.  Ob  the  contrary,  cases  are  daily  occurring  of  the  extrac- 
ioii  of  let?th  with  forceps,  upon  which  the  key  had  been  previ- 
ly  uuBUccesafully  employed.  It  is  generally  supposed  that  a 
eater  amount  of  force  is  necessary  to  remove  a  tooth  with 
roepfl  than  with  the  key,  but  this  is  a  mistake.  It  does  not 
toarily  require  as  much.  The  leverage  gained  by  the  action 
tW  key  is  more  than  counterbalanced  by  the  greater  amount 
reiillaiice  encountered  in  the  lateral  direction  of  the  force 
Ml  the  removal  of  the  tooth  by  that  instrument.  But 
direction  of 


rps, 


pov 
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axis  of  the  tooth,  ;in  amount  aiifficient  to  break  up  the  connection 
with  the  socket,  and  to  overcome  the  resistance  of  the  walls  ct 
the  alveolus  is  all  that  is  required. 

The  HUthor  has  used  forceps  exclusively  since  1834,  and  be 
does  not  hesitate  to  affirnn,  that  any  tooth  can  be  extracted  with 
them  that  can  be  removed  with  the  key;  and  that,  too,  in  the 
majority  of  cases,  with   greater  ease  to  the  operator  and  le« 
pain  to  the  patient.     He  knows  that  in  this  expression  of  opin- 
ion, he  differs  from  many  of  his  professional  brethren;  and  that 
there  are  many  skillful  and  experienced  practitioners,  whoj  while 
tireferring  forceps  for  the  extraction  of  most  teeth,  occasionally 
use  the  key.     But  he  is  confident  that,  if  they  would  provide 
themselves  with  forceps  properly  constructed  for  the  extraction 
of  those  teeth  which  they  now  remove  with   the  key,  and  la^e 
them  for  six  months  to  the  exclusion  of  that  instrument,  they 
would  never  again  return  to  its  employment- 

It  may,  perhaps,  require  a  lit  tie  more  practice  to  become 
skilled  in  the  use  of  forceps  than  in  that  of  the  kt*y.  We  would, 
therefore,  advise  those  who  have  been  accustomed  to  the  latter, 
not  to  lay  it  at  once  entirely  a&ide;  but  to  commence  the  use  of 
forceps  on  teeth  that  arc  leat^l  difficult  to  remove,  as,  for  example, 
the  bicuspids,  and  afterward  upon  the  molars. 

In  order  that  forceps  may  be  used  with  ease,  it  is  necessary 
they  should  be  properly  constructed*  Every  operator  should 
possess  several  pairs,  (seven  at  least,)  each  with  a  differently- 
shaped  beak,  adapted  to  the  necks  of  the  teeth  to  which  they 
are  respectively  designed  to  be  applied. 

For  the  extraction  of  molars,  the  forceps  recommended  by 
Mr.  Snell  are  the  best  in  use.  His  improvements,  made  in  the 
shape  of  the  beaks  of  the  upper  and  lower  molar  forceps,  are 
very  valuable;  to  which  he  is  entitled  to  much  more  credit  than 
the  profession  generally  have  accorded.  For  the  upper  niolard 
two  (Fig.  139)  are  required,  one  fur  each  side,  curved  just  below 
the  joint,  so  that  the  beak  shall  form  an  angle  of  twenty  or 
twenty-five  dcfrrecs  with  the  handles,  just  enough  to  clear  the 
lower  teeth.  The  inner  blade  is  grooved  to  fit  the  neck  of  the 
palatine  root;  the  outer  blade  has  two  grooves,  with  a  point  im 
the  centre  to  fit  the  depression  just  below  the  bifurcation  of  the 
two  buccal  roots.     Another  valuable  improvement  of  his  consi^ta 
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[in  haTing  one  of  the  bandies  bent  so  as  to  form  a  book.  This 
paseee  roand  the  operator*s  little  finger,  to  prevent  the  hand 
from  tUpptng. 


Fio.  139. 


In  the  drawings  which  Mr.  Snell  has  given  of  his  upper  molar 
forceps,  the  hook  in  on  the  palatine  hnndle  uf  each;  so  that  in 
the  extraction  of  a  right  upper  niolar,  the  upper  side  of  the  in* 

ptment  must  be  grasped,  and  the  lower  side  in  the  extraction 

a  left  upper  molar.  But  the  author  has  found  that  they  can 
b€  more  conveniently  employed  by  having  the  handle  so  bent, 
that  when  applied,  the  hook  of  each  i»  next  the  operator-  (Fig. 
139.)  The  hanelles  should  be  wide,  and  large  enougli  to  prevent 
theiQ  from  f<pringifig  nnder  the  grasp  of  the  band,  to  which  they 
shoold  be  accurately  fitted.  Every  denti^st,  therefore,  in  having 
forceps  manufactured,  should  give  special  directions  with  regard 

their  shape  and  sire.  The  beak  should  be  bent  no  more  than 
^ab«olQtely  necessary  to  prevent  the  handles  from  coming  in 
cofiuct  with  the  teeth  of  the  lower  jaw;  for  in  proportion  to  the 
digree  of  curvature  will  tlie  muscular  power  of  the  operator  be 
disadTaDtageously  exerted. 

Each  blade  of  the  beak  of  the  lower  molar  forceps  has  two 
groorea^  with  a  point  in  the  centre,  so  situated  that  in  grasp* 
tog  tbe  tooth  it  comes  between  the  two  roots  just  at  the  bifurca- 
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tion.  Mr.  Snell  employs  two  pairs  for  the  extraction  of  the 
lower,  as  well  as  for  the  upper  molars,  in  order,  as  he  says,  to 
have  a  hook  to  turn  round  the  little  finger,  which  he  supposes 
niu8t  be  on  opposite  sides  of  the  instrument.  But  this  is  ren- 
dered unnecessary  by  an  improvement  made  by  the  author  m 
1833;  which  consists  in  having  the  handles  of  the  instrument  so 
bent  that  it  may  be  as  readily  applied  to  one  side  of  the  mooth 
as  the  other,  while  the  operator  occupies  a  position  to  the  right 
and  a  little  behind  the  patient.  By  this  improvement,  the  ne- 
cessity for  two  puirs  is  wholly  superseded;  it  moreover  enahlej 
him  to  control  the  head  of  the  patient  with  his  left  arm,  and  the 
lowTr  jaw  with  his  left  hand,  rendering  the  aid  of  an  assistant 
wholly  unnecessary* 

The  shape  of  the  instrument,  as  improved  by  the  author,  18 
shown  in  Fig.  140^  It  is  now  used  by  many  hundreds  of  opera- 
tors, who  prefer  it  to  any  other  instrument  they  have  ever  em- 
ployed. When  applied  to  a  tooth,  the  handles  turn  toward  the 
operator,  at  an  angle  of  about  twenty-6ve  or  thirty  degrees. 
Without  this  curvature  in  the  handles,  the  arm  of  the  operator 
would  often  be  thrown  so  far  from  his  body  as  to  prevent  the 
proper  control  over  the  instrument.  It  is  also  important  that 
the  handles  should  be  wide  and  accurately  fitted  to  the  hand* 

Fig.  140. 


O 


For  the  extraction  of  the  upper  incisors  and  cuspids,  one  pair 
only  is  necessary,  (Fig.  141.)  These  should  be  straight,  with 
grooved  or  creseent-shftped  jaws,  accurately  fitted  to  the  necks 
of  the  teeth.  The  beak  should  also  be  thin,  so  that  they  may 
be  easily  introduced  under  the  gnm,  up  to  the  edge  of  the  alve* 
olus.     And,   like  the  superior  and  inferior  molar  forceps,  the 
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handles  should  be  large  enough  to  prevent  them  From  springing 
in  the  hand  of  the  operntor^  with  a  hook  formed  at  the  end  of 
of  theni. 

Pig.  141. 


'^mi<m 


For  the  extraction  of  tho  lower  incisors,  a  pair  of  very  nar- 
I  row-beaked  forceps  are  necessary,  lo  prevent  interfering  with 

the  teeth  adjoining  the  one  to  be  removed.  The  beak  below  the 
I  Joint  of  the  instrument  should  be  bent  downward  at  an  angle  of 

about  twenty-five  degrees  with  the  handles.  (Fig.  142.)     Tliia  is 

aUo  a  very  valuable  instrument  for  the  extraction  of  the  roots 

of  teeth. 

Pio.   142. 


Ap  insTniniKMit  similarly  shaped,  but  with  the  beak  much  lunger, 
Iftkia  one  t^f  tho  most  universally  applicable  instruments  that 
cao  be  devised.  The  beak  should  be  made  strong,  but  very 
narrow. 

Fio.  143. 


forceps  for  the  extraction  of  bicuspids  should  have  their  jaw» 
EDi  a6  to  be  easily  adapted  to  tlie^e  teeth;  they  should  be 
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narrow  and  have  a  deeper  groove  on  the  inside  than  those  for 
the  upper  incisors  and  cuspids;  like  theuu  they  should  be  thin, 
yet  strong  enough  to  sustain  the  pressure  which  it  may  be  neces- 
sary to  apply •  One  pair  will  answer  for  the  bicospids  of  both 
jaws,  but  in  thi«  caae  both  handles  muet  be  straight.  (Fig.  143.) 
For  the  removal  of  the  ciispid.s  of  the  lower  jaw,  the  hawkV 
bill  forceps,  (Fig-  144)  with  erescent-shapcd  beaks,  are  often 
employed ;  but  the  instrument  last  described  is,  we  thinks  better 

Fir.     144, 


suited  to  the  extraction  of  these  teeth,  and  can  be  more  conve- 
niently applied.  No  separjite  instrument,  therefore^  is  required 
for  the  removal  of  the  inferior  cuspids. 

The  ilentea  sapientitE  can,  in  a  large  majority  of  cases,  be  y 
readily  extracted  with  the  bicuspid  forceps  as  with  any  other; 
and  these  can  be  as  conveniently  applied  to  the  teeth  of  the 
upper  as  to  those  of  the  lowtT  jaw. 

But  there  is  another  kind  of  forceps,  which  may  be  employed 
for  the  removal  of  the  upper  wisdom  teeth,  where  the  bicuspid 

F:o.  U5, 


forceps  cannot  be  used.     The  beak  of  these  is  bent  above 
joint,  forming  nearly  two  right-angles,  as   shown  in   Fig,  145. 


foacEPs. 


These  forceps  were*  we  believe,  invented  by  Dr.  Edward  P. 
Chureh,*  about  tbe  year  1830,  and  in  tho»e  caj^es  where  the  su* 
pcrior  denies  sapiendaB  are  considerably  shorter  than  the  second 
mular^^  tliey  cnn  be  successfully  and  advantageously  employed ; 
and  indeed,  in  many  cases,  they  cannot  be  reached  with  any  of 
the  above-des«cribed  extracting  instruments.  These  forceps  are 
ttUo  n^eful  in  the  extraction  of  roots  of  teeth  situated  behind 
a  btcnspid  or  molar  tooth  which  ha^  a  very  long  crown*  The 
handles  of  these,  as  of  ail  other  forceps,  should  be  no  longer 
than  is  absolutely  necessary  for  the  acconimudation  of  the  hand 
of  the  operator. 

A  great  variety  of  forceps  have  been  invented  and  used  for 
the  extraction  nf  teeth;  but  the  author  has  not  seen  any  that  he 
deems  comparable  with  those  which  he  has  just  described.  Seven 
pairs  are  all  that  are  really  necessary ;  and  these^  if  properly 
eoiislrQcted^  are  better  and  more  efficient  than  thirty  pairs  of  the 
awkwardly-contrived  instruments  which  many  dentists  use. 

In  truth,  there  is  scarcely  any  instrument  ui^ed  in  dentistry 
that  has  called  forth  more  ingenuity  in  devising  various  shapes. 
aost  every  practitioner  has  some  peculiar  pattern  of  his  own 

liich  will  accomplish  what  no  other  can*  Doubtless  many  of 
these  instruments  are  very  excellent;  but  it  often  happens  that 
an  inventor  learns,  by  dint  of  practice,  to  do  with  some  pet  for- 
ceps of  his  own  contrivance  what  might  as  easily  have  been  done 
with  a  simpler  one  already  in  ust*.  We  would  not,  however,  be 
imdeirMood  as  saying  that  patterns  in  present  use  admit  of  no 
improvement.  What  we  ilo  assert  is,  that  skill  in  the  use  of  a 
hw  instruments  is  preferable  to  crowding  one's  case  with  an 
onuecesaary  number. 

*  Br.  Chttfeb  ww  «d  ingentoui  and  tAl«Dt«d  nufcn,  *nd  daring  the  four  ysftn  of  hii 
^  firolWllMiAl  etr«#r  be  oeiiuircd  a  reptiUltos  for  akUl,  wbicb  few,  in  lo  ihort  % 
t  hK9%  b«»o  ftblv  tu  aob1«Te  j  hiid  bi:t  life  btteu  « parody  bo  would  soon  have  nuiked 
bg  ib«  lerj  Rrst  pri^'tirii) tiers  in  tbv  countrj.  Bom  in  tbe  westiiru  [>iirt  af  tbo 
t  of  N»*  Turk,  ho  cliote  the  MiMi»«ippt  V»Uejr  &«  ibe  field  of  bii  profoMional 
Vkhon,  bfiendiDg  nltiiiittitlf  to  locate  in  ClncinDati;  but  while  on  arisit  to  h\a  family^ 
ia  i^i2r  bff«ll  •  riotuo  to  tbe  Aelatio  cholera,  in  the  twenty -lixth  year  of  hU  age. 
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MANNER  OF  USING  THE  FORCEPS. 

In  describing  the  manner  of  using  these  inBtriiments,  i»e  tUll 
commence  with  the  extraction  of  the  incisors  of  the  upper  jaw. 
These  are  generally  more  easily  removed  than  any  of  the  other 
teeth. 

The  use  of  the  gum  lancet  shouhl  generally  precede  the  appli- 
cation of  either  the  forceps  or  the  key.  Many  dentists  object 
to  the  operation  as  unnecessarily  inflicting  double  pain.  Some 
have  their  forceps  mtide  with  thin  sharp  blades  so  as  to  sever  the 
gum  on  two  aides  in  the  act  of  pressing  up  the  instrument*  This 
practice  may  be  admissible,  perhaps  necessary  in  certain  ex- 
ceptional cases;  as  with  children,  or  nervous  persons,  whom  the 
act  of  lancing  might  deter  from  permitting  the  operation  to  be 
completed.  But  we  are  fully  satisfied  that  as  a  rule  it  is  very 
objectionable,  either  in  the  use  of  the  key  or  of  forceps.  After 
separating  the  gum  from  the  neck  of  the  tooth,  it  shouM  be 
grasped  with  a  pair  of  straight  forceps  (Fig.  141),  and  pressed 
several  times,  in  quick  sucees!?ion,  outward  and  inward,  giving  it 
at  the  same  time  a  slight  rotary  motionj  which  should  be  con- 
tinued until  it  begins  to  give  way ;  then,  by  a  slight  downward 
pull,  it  is  easily  removed.  If  the  tooth  is  much  decayed,  it 
should  be  grasped  as  high  up  under  the  gum  as  possible,  and  no 
more  pressure  applied  to  the  handles  of  the  instrument  than 
may  be  necessary  to  prevent  it  from  slipping.  Teeth  are  often 
unnecessarily  broken  by  not  attending  to  this  precaution, 

The  same  directions  will,  in  most  cases,  be  found  applicable 
for  the  removal  of  a  lower  incisor.  But  the  arrangement  of  the^e 
teeth  is  sometimes  such  as  to  render  their  extraction  rather  more 
difficult.  The  forceps  best  calculated  for  their  removal  are  re- 
presented in  Fig.  142. 

For  the  extraction  of  a  cui^pid,  more  force  is  usually  required, 
than  for  the  removal  of  an  incisor,  because  of  the  greater  ^iie 
and  length  of  its  fang.  The  straight  forceps  (see  Fig.  141) 
should  be  employed  for  the  removal  of  the  superior,  and  the 
curved-beaked  forceps  (Fig.  143)  for  the  inferior  cuspids*  lo 
the  extraction  of  these  teeth^  less  rotary  motion  should  be  given 
to  the  hand  than  in  the  removal  of  the  incisors :  in  every  other 
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Tespect,  the  operation  is  performed  in  the  same  manner.  The 
inferior  cuspids  usually  have  longer  roots,  and  are  more  difficult 
to  remove  than  the  superior. 

Very  little  rotary  motion  can  be  given  to  a  bicuspid,  especially 
an  tipper  one,  in  its  extraction.  After  it  has  been  pressed  out- 
ward and  inward  several  times,  or  until  it  begins  to  give  way,  it 
shottld  b«  removed  by  pulling  in  the  direct  line  of  ita  axis.  For 
the  extraction  of  the  upper,  the  forceps  represented  in  Fig.  141, 
and  for  the  lower,  tho*e  represented  in  Fig,  143,  are  the  proper 
inBtmments  to  be  employed :  unless  the  crown  has  become  so 
much  weakened  by  decay,  that  it  will  not  bear  the  requisite 
amount  of  pressure*  In  this  case,  the  gum  on  each  side  should 
}»e  separated  from  the  alveolus,  about  an  eighth  or  three- 
aixt«eiiths  of  an  inch,  and  slitted  so  as  to  permit  the  application 
of  the  narrow^beaked  forceps.  Fig.  142,  With  these,  the  alveolar 
wall  on  each  side  may  be  easily  cut  through,  and  a  sufficiently 
firm  hold  obtained  upon  the  root  of  the  tooth,  for  its  removal. 
These  forceps  will  also  be  found  better  adapted  for  the  removal 
of  the  molars^  when  in  a  similar  condition,  than  any  other  in- 
nmment. 

The  upper  molars,  having  three  roots,  generally  require  a 
greater  amount  of  force  for  their  removal  than  any  of  the  other 
teeth*  They  should  be  grasped  as  high  up  as  possible,  with  one 
of  the  forceps  represented  in  Fig.  139,  and  then  pressed  out- 
ward and  inward,  until  the  tooth  is  well  loosened,  when  it  may 
be  pulled  from  the  socket.  If  the  forceps  used  for  the  extrac- 
tion of  the  upper  molars  are  of  the  right  description  and  pro- 
perly applied,  they  will  be  found  the  safest  and  most  efficient 
instruments  that  can  be  employed  for  their  removal* 

The  superior  dentes  sapientise  are  usually  less  firmly  articu- 
lated to  the  jaw  than  are  the  first  and  second  molars;  they  are 
therefore  more  easily  removed*  When  their  crowns  are  suffi- 
ciently long  to  admit  of  being  grasped  with  the  bicuspid  forceps 
(Fig.  143),  tbey  should  be  removed  with  this  instrument;  but 
when  this  cannot  be  applied  without  interfering  with  the  anterior 
teeth^  the  forceps  reprt^sented  in  Fig.  14r5  may  be  substituted. 

The  inferior  molars,  although  they  have  but  two  roots,  are 
;  often  very  firmly  articulated,  and  require  considerable  force  for 
remoTal ;  and  it  sometimes  happens  that,  when  the  approxi- 
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iiial  side  of  one  has  been  destrojed  bj  caries^  tlie  udjoinmg  tooth 
has  impinged  upon  it  in  such  a  manner  as  to  constitute  a  for- 
midable obstacle  to  its  extraction.  Two  teeth  are  often  removed 
in  attempting  to  extract  one  thus  situated,  unless  the  precaution 
k  taken  of  filing  off  the  side  of  the  encroaching  tooth.  This 
should  never  be  omitted  in  the  extraction  of  a  lower  molar  or 
bicuspid,  hacked  in  the  manner  just  described.  It  sometimes, 
though  less  frequently,  happens  that  the  upper  teeth  impinge 
upon  each  other  in  the  same  manner;  in  this  case,  also,  the 
adjoining  tooth  should  be  filed  sufficiently  to  liberate  the  one 
that  is  to  be  extracted  before  attempting  its  removal.  In  apply- 
ing forceps  to  an  inferior  molar,  the  points  on  the  beak  of  the 
instrument  should  be  forced  down  between  the  roots;  after 
having  obtained  u  firm  hold,  the  tooth  should  be  forced  outward 
and  inward  several  times  in  quick  succession,  until  its  connection 
with  the  jaw  is  partially  broken  up,  and  then  raised  from  the 
socket*  If  the  tooth  has  decayed  down  to  the  neck,  the  points 
of  the  beak  may  include  the  upper  edge  of  the  alveolus,  through 
which  they  will  readily  pass,  on  applying  pressure  to  the  handles. 
and  in  this  manner  a  secure  hold  will  be  obtained  upon  the  tooth. 
The  same  should  also  be  done  in  the  extraction  of  a  superior 
molar  in  this  condition. 

The  denies  snpientiae  in  the  lower  jaw,  when  situated  far  back 
under  the  coronoid  processes,  are  oftentimes  exceedingly  difficult 
to  extract;  but  with  forceps  like  those  represented  in  Fig.  142, 
they  may  always  be  grasped  by  an  expert  operator;  except  in 
those  cases  where  their  crowns  have  been  destroyed  by  caries, 
when  a  portion  of  the  alveolus  should  be  cut  away,  either  with 
forceps,  or  a  strong  sharp-pointed  instrument,  previously  to 
attempting  their  removal.  It  occasionally  happens  that  the 
roots  of  these  teeth  are  bent  in  such  a  manner  as  to  constitute 
a  considerable  obstacle  to  their  removal.  But  when  this  is  the 
caae,  the  roots  are  almost  always  turned  posteriorly  toward  the 
coronoid  processes;  so  that  after  starting  the  tooth,  if  the  ope- 
rator is  unable  to  lift  it  perpendicularly  from  the  socket,  he  will 
have  reason  to  suspect  its  retention  to  be  owing  to  an  obstacle 
of  this  niiture.  To  overcome  this,  as  he  raises  his  hand,  he 
should  push  the  crown  of  the  tooth  backward,  making  it  describe 
the  segment  of  a  circle ;  for  should  he  persist  in  his  efforts  to 
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remoTe  it  directly  upward,  the  root  will  be  broken  and  left  in 
ihc  Jaw. 

Il  sometioied  happens  that  the  roots  of  the  first  and  second 
molars  of  both  jaws,  and  those  of  the  superior  dentes  sapientise, 
are  bent,  or  else  diverge  or  converge  so  much  as  to  render  their 
extraction  exceedingly  difficult.  The  convergency  of  these  roota 
id  often  80  great  that,  in  their  removal,  the  intervening  wall  of 
the  alveolua  is  brought  away;  but  neither  from  this,  nor  from 
the  removal  of  a  portion  of  the  exterior  wall,  will  any  unplua* 
sant  results  follow*  Similar  malformations  are  occasionally  met 
with  in  the  roots  of  the  bicuspids,  the  cuspids,  and  even  the 
ioeiaora. 

Other  obstacles  sometimes  present  themselves  in  the  extraction 
of  teeth,  which  the  judgment  and  tact  of  the  operator  alone  will 
enable  him  to  overcome-  The  nature  and  peculiarity  of  each 
case  will  suggest  the  method  of  procedure  most  proper  to  be 
pursued^  The  dentist  should  never  hesiitate  to  embrace  a  portion 
of  the  alveolus  between  the  jaws  of  the  forceps,  when  necciiiiary 
to  enable  him  to  obtain  a  firm  hold  upon  the  tooth.  The  removal 
of  the  upper  etlge  of  the  socket  is  never  productive  of  injury, 
me  it  is  always  subsequently  removed,  more  or  less  rapidly,  by 
the  process  of  absorption.  When  the  crown  of  a  tooth  has 
become  so  much  weakened  by  disease  that  it  will  not  bear  the 
pressure  of  the  in^^truraent,  it  may  be  removed  in  this  manner 
without  inflicting  upon  the  patient  half  the  pain  that  would  be 
caused  by  the  attempt  to  spare  the  thin^  perishable  alveolar 
walla. 


MANNER  OF  EXTUACTING  ROOTS  OF  TEETU. 

The  extraction  of  roots  of  teeth  is  sometimes  attended  with 
asiderable  difficulty;  but,  generally,  they  are  more  easily 
removed  than  the  whole  teeth,  especially  the  roots  of  the 
molars;  for  after  the  destruction  of  their  crowns,  an  effort  is 
Qsually  made  by  the  economy  to  expel  them  from  the  jaws* 
Thi«  is  done  by  the  gradual  absorption  of  the  alveolus,  together 
with  the  filling  up  of  the  socket  by  a  deposition  of  ossific  matter 
at  the  bottom;  whereby  the  articulation  of  the  root  becomes 
weakened,  and  its  removal  rendered  proportionally  easier.    The 
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alveolar  oavities  are  often  wholly  obliterated  iu  the  course  of  two 
or  three  years  after  the  destruction  of  the  crowns  of  the  teeth, 
and  the  roots  retained  in  the  mouth,  simply  by  their  coimeciiou 
with  the  gums;  so  that  for  their  removal  little  more  i«  necesiarT 
than  to  sever  this  bond  of  unioQ  with  a  lancet  or  sharp-poiat^ 
knife. 

The  instruments  usually  employed  in  the  eztractioQ  of 
of  teeth,  are  the  hook,  punch,  elevator  and  screw;  all  of  which 
are  represented  in  Figs*  14G  and  147*  Although  every  dentist 
has  them  made  to  suit  his  own  peculiar  notions,  the  manner  of 
using  them,  and  the  principle  upon  which  they  act,  are  the  same. 
It  will,  therefore*  be  sufficient  to  say,  that  they  should  be  of  s 
convenient  size,  made  of  good  steel,  and  so  tempered  as  neither 
to  bend  nor  break. 

Fig.  146. 


Fio.  147. 


The  hook  a.  Fig.  146,  is  chiefly  used  for  the  extraction  of  the 
roots  of  molar  and  bicuspid  teeth  on  the  left  side  of  the  mouth : 
the  punch  J,  Fig*  146,  for  the  removal  of  those  on  the  right 
side ;  the  elevator  Cj  Fig*  147,  for  the  extraction  of  roots  on 
either  side,  as  occasion  may  require;  and  the  screw  rf,  Fig.  147, 
for  the  removal  of  those  of  the  upper  front  teeth. 

Considerable  tact  is  necessary  for  the  skillful  use  of  these  in- 
strumeiits,  and  this  can  only  be  obtained  by  practice*     Great 
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CAre  14  requisite  id  using  the  putich  and  elevator,  to  prevent 
them  from  slipping  and  injuring  the  mouth  of  the  patient. 
Whenever,  therefore,  either  of  tliese  are  used,  the  forefinger  of 
the  left  hand  of  the  operator  should  he  wrapped  with  a  cotton  or 
Itneo  rag  and  placed  on  the  side  of  the  root  opposite  to  that 
against  which  the  instrument  is  applied,  so  aa  to  ottch  the  point 
in  case  it  should  slip*  • 

But,  for  the  removal  of  the  roots  of  bicuspids  and  molars,  and 
often  for  those  of  the  cuspids  and  incisors,  the  narrow  beaked 
foroops,  recommended  for  the  extraction  of  the  lower  incisors 
(•ee  Fig.  142),  may  be  used  more  effectively  than  any  other  in- 
!*trtifQent^  When  the  root  is  decayed  down  to  the  alveolus,  the 
gum  should  be  separated  from  it.  and  so  much  of  it  as  may  be 
oecessary  to  obtain  a  secure  hold  upjn  the  root,  included  between 
the  jawa  of  the  beak  of  the  forceps ;  for  these  being  very  oar- 
rcjw,  readily  pass  through  the  alveolus,  and  a  firm  hold  is  at  once 
obtained  upon  the  root ;  then,  after  moving  it  a  few  times,  out- 
ward and  inward,  it  may  easily  be  removed  from  its  socket. 
There  are  some  cases,  however,  in  which  the  punch,  hook,  and 
tWn^U>r  may  be  advantageously  used.  We  have  also  occasion* 
ally  met  with  cases  where  we  have  succeeded  in  removing  roots 
of  teelh  with  great  ease,  by  means  of  an  elevator  sJiaped  like 
the  bla^lc  of  a  knife,  first  forcing  it  into  the  socket  by  the  side 
of  the  root,  and  then  turning  it  so  as  to  make  the  back  press 
agatDst  the  former,  and  the  edge  against  the  latter.  When  this 
ifiatrument,  represented  in  Fig.  148,  is  used,  the  blade  should 
aot  be  more  than  an  inch  in  length,  and  it  should  be  straitjht, 
ibort  at  the  point,  and  have  a  very  thick  back,  that  it  may  not 
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ill  the  operation.  In  using  the  common  elevator,  it  is 
ry  that  there  should  be  an  adjoining  tooth  or  root  to  act 
aa  a  fulcrum.  When  this  tsan  be  employed,  a  root,  or  even  a 
whole  toothy  may  sometimes  be  removed  with  it ;  but  as  a  general 
rule,  forceps  should  be  preferred  to  any  of  these  instruments. 

For  the  extraction  of  the  roots  of  the  upper  front  teelh,  after 
they  have  become  so  much  funneled  out  by  decay  as  to  render 
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their  walls  incapable  of  snstHining  the  pressure  of  forceps,  th<» 
rooical  screw  is  invaluable*  With  tljis  a  suflSciently  firm  hold  for 
the  removal  of  the  root  can  be  obtained  by  screwing  it  into  the 
cavity.  But  before  it  is  introduced  the  soft  decomposed  dentine 
should  be  removed  from  the  interior  of  the  root  with  a  triangular 
pointed  instrument  like  the  one  represented  in  Fig.  149. 

FiG.  149, 


Dr.  S,  P.  Hullihen  has  invented  a  most  valuable  and  useful 
instrument  for  the  removal  of  the  roots  of  the  superior  inciswirs 
and  €uspid.s  when  in  the  condition  just  described.  It  combines 
the  advantafres  both  of  the  screw  and  forceps,  as  may  be  seen 
by  the  acconipanying  cut.  It  is  thus  described  by  the  author: 
*'  Lengthwise,  within,  and  between  the  blades  of  the  beak«  is  a 
steel  tube,  one  end  of  which  is  open»  the  other  solid  and  flat,  and 
jointed  in  a  mortice  in  the  male  part  of  the  joint  of  the  forceps. 
When  the  forceps  are  opened,  this  joint  permits  ibe  tube  to  fall 
backward  and  forward  from  one  blade  of  the  beak  to  the  other, 
without  any  lateral  motion.  Within  this  tube  is  a  spiral  spring, 
which  forces  a  shaft  up  two-thirds  of  the  tube,  the  other  part  is 
a  well  tapered  or  conical  screw.  *  *  *  *  The  shaft  and  tube 
are  so  fitted  together,  and  to  the  beak  of  the  forceps,  that  one- 
half  of  the  rounded  part  of  the  shaft  projects  beyond  the  end  of 
the  tube,  so  that  the  ^haft  may  play  up  and  down  upon  the 
spring  about  half  an  inch,  and  the  screw  or  shaft  be  embraced 
between  the  blades  of  the  beak  of  the  instrument/* 

Fia.  150, 


The  inatruraent  here  represented  (see  Fig.  150),  differs  a  little 
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though 


Hullihen^s  in  the  manner  of  its  constructioti, 
aoU  upon  precisely  the  sutne  prineipie. 

**  The  forceps/'  says  Dr.  H,,  "  are  used  by  first  embracing  the 
shaft  between  the  blade:*.*  Then  screwing  it  as  gently  and 
deeply  into  the  root  as  possible-  the  bliulcs  are  opened,  and  pushed 
up  on  the  root,  which  is  then  seized  and  extracted.  The  screw 
thus  combined  with  the  forceps,  prevents  the  root  from  being 
ertished.  It  acts  as  a  powerful  lever  when  a  hiteral  motion  is 
given  ;  it  is  likewise  of  advantage  when  a  rotary  motion  is  made; 
ii  prevents  the  forceps  from  slipping  or  from  losing  their  action, 
should  one  side  of  the  root  give  way  in  the  act  of  extracting  it ; 

Ed  is  u&ed  with  equal  advantage  where  one  side  of  the  root  is 
lirely  gone/' 
The  opportunities  which  the  author  has  had  of  testing  the 
lue  of  this  instrument,  have  been  sufficient  to  justify  him  in 
Uing  that  its  merits  are  not  overrated  by  the  inventor.  Every 
practitioner  would,  therefore,  do  well  to  provide  himself  with 
one  of  them. 


Fm.  151 


For  the  extraction  of  the  roots  of  the  upper  radars^  before 
they  hare  become  sep^i rated  from  each  other  by  decay,  the  for- 
cep»  (Fig.  1«^>1),  invented  by  Dr.  Maynard,  will  be  found  highly 


ble. 


The  outer  beak  of  each  instrument  is  brought  to  a 


*  tlt«  ftothMf  biu  n  |mtr  OPOitmoted  »o  tbat  the  Mode*  of  Lli«  b«ak  of  the  for^eju 
«p  the  u|i}iiir  <%tremttjr  of  th«  Mrew  uiftmid  of  the  fbaft 
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sharp  point,  for  perforating  the  aWeolus  between  tne 
roots,  aud  for  Becnring  between  them  a  firm  bold,  ifihile  tbyj 
b^ak  id  intended  to  rest  npon  the  edge  of  the  alveolus  i^ 
brace  the  palatine  fang.  By  thist  means  a  euffieiently  firm  1 
ie  secured  to  enable  the  operator  to  remove  the  roots  of  ana] 
Bjolar  without  difficulty.  Two  pairs,  as  represented  IB 
graving^  one  for  the  right  and  one  for  the  left  side  are 
The  advantage  to  be  derived  from  forceps  of  this  de 
must  be  apparent  to  every  dentist. 


EXTRACTION  OF  THE  TEMPORARY  TEETH. 

The  temporary  teeth  should  be  extracted  in  the  same 
as  the  permanent,  and  with  the  same  instruments.  If  i 
be  properly  directed,  very  little  force  is  required  for  theS 
movai ;  because  the  roots  of  these  teeth  have  generally  «l 
more  or  less  loss  of  substance  before  the  operation  ii*  c:vll|| 
and  when  they  remain,  the  alveolar  processes,  at  this  early  i 
are  so  soft  and  yielding  as  to  offer  little  resistance  to  the  toe 

The  operator  should  be  careful  not  to  injure  the  pulps ^ 
permanent  teeth,  or  the  jaw-bone.  Serious  accidents  so^fl 
occur  from  an  improper  or  awkward  removal  of  these  W 
But,  as  has  been  before  remarked,  their  extraction  is  seldom 
quired.  It  should  only  be  resorted  to  for  the  relief  of  WC 
ache,  the  cure  of  alveolar  abscess,  to  prevent  irregularity  la 
permanent  teeth,  or  in  case  of  necrosis  of  the  socket.  AndU 
in  such  cases,  it  is  necessary  to  exercise  much  judgment  i»  ^ 
ciding  how  far  pain  and  inconveuieuce  should  be  endured,  fill 
than  extract  the  offending  tooth;  or  how  far  the  chance  of  i 
jury  to  the  permanent  teeth  deamnds  the  removal  of  di»wi 
milk  teeth.  Their  premature  extraction  is  so  often  followed  I 
a  crowded  slate  of  the  permanent  teeth,  that  their  indiscrifl 
naie  removal,  for  trifling  causes,  eaunot  be  too  atrongij  ^ 
dcmucd. 


HSMORRHAGE  AFTEn  EXTRACTION. 

It  rarely  happens  that  exceceive  hemorrhage  foUowi  i 
traction  of  a  tooth-     Indeed,  it  is  oftener  more  desirable  w  p 
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mote  Weediiig  by  rinsing  the  mouth  with  warm  water  than  to 
Httempt  it?  j»«ppressiion.  Nevertheless,  cases  do  sometimes  occur 
in  which  it  becomes  excessive  ami  alarming.  It  has  been  known, 
IJI  some  indtauces,  to  terminate  fatally;  this,  however^  does  not 
appear  to  be  dependent  upon  the  manner  in  which  the  operation 
is  I  '-''^-  I'^d;  but  ruther  upon  a  hemorrhagic  diathesis  of  body, 
at-  i<^  to  A  ileficiency  in  the  coaguhiting  property  of  the 

blood.  Hence,  whenever  a  tendency  to  it  exhibits  itself  in  one 
member  of  a  family,  it  is  usual! >^  found  to  exist  in  all*  Of  the 
many  cases  which  have  fallen  under  our  own  observation,  we 
eliall  mention  only  the  following: 

In  the  fall  of  1834,  Miss  L,  fifteen  years  of  age,  had  the  se- 
cond molar  on  the  left  side  of  the  upper  jaw  removed.  The 
hemorrhage,  immediately  after  the  operation,  was  not  greater 
than  uj^ually  occurs,  and  in  the  course  of  half  or  three-quarters 
of  an  hour,  it  ceased  altogether*  But  at  about  twelve  o'clock  on 
the  following  night,  it  commenced  again,  the  blood  flowing  so 
profusely  a^  to  excite  considerable  alarm.  A  messenger  was  im- 
mediately sent  to  a«k  our  advice,  and  we  directed  that  the  alveo- 
lar cavitie.*  s^hould  be  filled  with  pledgets  of  lint,  saturated  with 
tincture  of  nut-galls.  Two  dayn  after,  at  about  six  o'clock  in 
the  morning,  we  were  hastily  sent  for  by  the  young  lady's  mo- 
ther, and  when  we  arrived  at  her  residence,  were  informed  that 
the  bleeding  had  then  been  going  on  for  about  four  hours.  Dur- 
ing this  time  more  than  two  quarts  of  blood  had  been  discharged* 
The  Wood  was  still  oozing  very  fast.  After  we  had  removed  the 
eoagulum,  we  filled  the  socket  with  pieces  of  sponge,  saturated, 
as  the  lint  had  been,  with  tincture  of  nut-galls.  When  firmly 
pressed  in,  and  secured  by  a  compress,  the  hemorrhage  ceased. 
These  were  permitted  to  remain  until  they  were  expelled  by  the 
snppnrmtire  and  granulating  processes.  We  afterwards  had  oc- 
casion to  extract  one  tooth  for  a  sister  and  two  for  the  mother 
of  the  young  lady;  and  a  hemorrhage,  similar  to  that  just  de- 
scribed, occurred  in  each  case. 

We  have  had,  perhaps,  some  thirty  or  forty  cases  of  this  de- 
sertptionf  but  never  found  it  necessary,  except  in  one  instance^ 
to  adopt  any  other  course  of  treatment  than  that  described  in 
ihe  case  just  narrated.  More  powerful  remedies,  however,  are 
sometimes  employ ed.  Some  use  a  solution  of  the  sulphate  of  copper. 
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or  of  the  nitrate  of  silver,  while  oibera  f  figy  sfe  acad 
terj.     Tuntiic  acid  h  an  exceUeot  stjrptie^  sad  vS  wastB 
in  combinatioD  with  the  compreaa  of  lint  «r  emMtm^im 
casein.     For  more  objitinate  ca^es  the  per-^nlfAaie  9iwmM 
found  to  be  the  most  potent  styptic  of  tbr  mascim  ■ifii 
if  preimure  be  so  applied  as  to  act  direcdj  npcm  the  mm 
the  bleeding  vessels,  it  will  almost  alwaje  arreict  tlie 
llie  author  has,  in  two  caaes^  found  it  neeedsarjr  %m  hsi^ 
to  the  actual  cautery. 

The  following  case  is  quoted  bj  Dn  Ftteh  &ob  Lt 
Ohtiervatf.ur^  par  H.  Q-.  CourUm^  Paris,  1775; 

"A  person  living  in  Paris  called  on  me  to  extract  i 
tooth  for  hiou  On  exHiuitHug  hig  mouth,  I  tboaght  tlui  tk 
was  attacked  with  scurvy ;  but  thia  did  not  scei 
hindur  the  patient  from  having  his  tooth  extracted ;  nor 
consent  to  its  remaining  on  account  of  the  pain  wbicb  tl 
him.  After  the  tooth  was  extracted,  it  did  not  appear  tt 
that  it  hied  more  profusely  than  is  customary  after  aaaSar  < 
rations.  The  following  night  I  was  called  upon  to  ser  lb 
tient,  who  had  continued  to  bleed  ever  since  he  left  me-  I 
employed,  for  stopping  this  hemorrhage,  agaric  from  the  ^ 
barki  which  I  commonly  used  with  success.  The  followiogif 
I  wtiH  again  sent  fur ;  the  bleeding  still  continued.  After  b*i 
disliurtleiied  tlie  immth  of  all  the  lint-pledgets,  which  I  Oderf 
making  compression  at  the  place  where  the  blood  app«ariJ  li 
come  from,  I  made  the  psitlent  lake  some  mouthfuls  of  wiict  ti> 
clear  his  mouth  of  nil  the  clots  of  blood  with  which  it  wa5  fiUtJi, 
perceived,  then,  that  the  blood  came  no  longer  from  the  place wi 
I  had  extracted  the  tooth,  but  from  the  gums;  there  was 
aingle  place  in  the  whole  mouth  from  which  the  blood  did 
iaaue*  I  called  in  the  physician,  who  ordered  several  bkeilii 
in  succeaaiont  besidea  ^i^^tringents,  taken  internally;  and  gi 
of  the  same  nature;  but  all  these  attempts  to  improve  the 
lability  of  the  blood  were  made  to  no  purpose.  It  was  not 
aible  to  stop  the  hemorrhage.  The  patient  died  the  niDlk  *^^ 
tenth  day  after  the  extraction  of  the  tooth/* 

Mr.  Snell   mentions   a   similar  case,  which  also  termiatti^ 
fatally. 


I  TBE  USE  OF  AN.^i^THETIC  AGENTS  IN  THE  EXTRACTION 

■  OF  TEETH. 

^^^Of  ihi*  various  ngents  that  have  been  employed  for  the  pre- 
vention of  pain  during  surgical  operations,  sulphuric  tether 
and  chloroform  have  proved  more  Buccessfol  and  been  more  gene- 
rally used  than  any  others.  The  practicability  of  producing 
ana^thesia  with  the  forraer  wus  first  brought  prominently  before 
the  medical  and  dental  profession  in  184G,  by  Dr*  W.  G.  S* 
Morton^  detiliet,  of  Boston,  Mass.;  and  with  the  latter,  in  1847, 
by  Professor  J,  Y.  Simpsot^,  of  Edinburgh,  Scotland.  The  an^es* 
iheitc  effect  is  obtained  by  inhalation  of  the  vapor,  and  is  sup- 
posed to  be  nothing  more  than  a  transient  state  of  intoxication, 
which  msually  disappears  almost  immediately  after  the  discontin* 
nance  of  the  admini&^tration,  though  in  many  cases  it  has  proved 
fatal.     For  this  reason,  we  do  not  think   that  agents  capable  of 

■  prodacing  »ttch  powerful  and  dangerous  effects  as  sether  and 
chloroform,  should  be  Ui^ed  in  so  simple  an  operation  as  the  ex- 
traction of  a  tooth.  The  first,  however,  is  less  dangerous  than 
thtMCond;  but  itt^  anaesthetic  effect  is  less  certain  and  prompt, 
from  seven  to  ten  minutes  being  tisually  required,  whereas  with 
the  other,  it  is  obtained  in  from  thirty  seconds  to  two  minutes. 
When  !^ther  is  used,  from  six  to  ten  or  fifteen  ounces  are  em- 
ployed; bat  with  chloroform,  it  is  rarely  necessary  to  administer 
more  than  from  thirty  to  one  hundred  and  fifty  drops.  What 
W^  have  said  about  sulphuric  aether  applies  equally  to  chloric 

lOr,  a  substance  very  extensively  used,  if  not  first  proposed^ 
by  the  late  Professor  Warren,  of  Boston. 

A  number  of  instruments  have  been  gotten  up  for  the  inhala- 
tion of  the  vapor  of  thene  agents,  but  the  simplest  and,  we  think, 
the  bei«t  method  of  administration  is  from  a  hollow  epongOp  a 
napldn^  or  a  pockct*handkerchief. 

It  may  not  always  be  possible,  for  any  one,  in  the  adminis- 


I 


382 


USE   OF    ANAESTHETIC    AGENTS 


tration  of  either  of  the  foregoing  ageote  even  to  a  persoa  sup- 
pogeJ  to  be  free  from  any  special  proclivity  to  disease  from  or- 
giitiic  derangement,  to  pronounce,  a  priori^  that  no  bad  effect 
will  ret^ult  from  it ;  but  all  agree  tliat  it  is  unsafe  to  give  it  to  t 
patient   laboring  under  disease   of  the  heart,  brain,  or  lung*. 
The  practitioner,  therefore,  whether  medical  or  dental,  should 
be  well  assured,  befnre  giving  setber  or  chloroform,  and  eyipeciaUj 
the  latter,  that  these  organs  are  not  only  free  from  disease,  bat 
also  from   any  morbid   tentlency,  a^  ignorance  with    regard  to 
this  matter  might  lead  to  fatal  consequences.    It  should  be  girea 
eautloui?ly  under  any  circumstances,  and  the  pulse  should  ne?er 
be  permitted  to  fall,  during  the  inhalation,  below  aixij,  or  at 
most,  fifty-fivt*  beats  a  minute ;   but  if  from  carelessness  or  aay 
other  cause,  the  patient  should  sink  and  the  pulsation  cease*  the 
agent  should  be  immediately  remove«I  from  the  mouthy  and  if 
occupying  a  sitting  posture,  he  should  be  placed  in  a  reclining 
position^  air  freely  admitte*!,  cold  water  dashed  in  the  face,  the 
feet  and  hands  rubbud  with  hot  suit  or  uiustard,  and  if  necessary, 
artificial  respiration  made  and  galvanism  applied.     In  addition 
to  these  means  the  tongue  ^^hould  be  depressed  and  drawn  for- 
ward by  a  finger  thrust  deeply  into  the  mouth,  as  recommended 
by  Ricord ;   or  Dr.  Marshall   Halle  '' ready  method "  may  be 
faithfully  and  patiently  practised. 

It  is  thought  by  those  who  have  had  most  experience  in  the 
use  of  tether  and  chloroform  as  antestketie  agents,  that  their 
administration  is  attended  with  less  danger  when  the  patient  b 
in  a  reclining  than  when  in  a  sitting  posture.  It  would  be  well* 
therefore,  when  either  is  used  preparatory  to  the  extraction  af 
teeth,  to  place  the  patient  ^  nearly  as  pos^ble  in  such  a  posi- 
tion ;  when  the  dentist  is  provided  with  an  operating  chair 
having  a  movable  back  this  can  bo  very  readily  done. 

Suspension  of  nervous  sensibility,  induced  by  inhaling  the 
vapor  of  the  above  mentioned  agents — or  amylen,  a  more  recently 
discoved  anaesthetic — is  general,  every  part  of  the  body  being 
afiected  alike ;  but  partial  or  local  aniesthesia  may  be  procured 
by  other  and  less  dangerous  means.  Congelation  or  freesiilg, 
fi^rst  proposed  and  employed  in  the  Charite  Hospital,  Paris,  by 
an  interne  of  M.  Velpeau,  and  subsequently  recommended  by 
Dr*  James  Arnott,  of  London,  has  been  resorted  to  for  several 
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jemrS|  both  by  surgeons  and  dentists,  and  practiced  to  a  limited 
extirnt,  with  some  success.  This  may  be  effected  bj  applying  a 
mixiore  of  pounded  ice  and  common  salt  in  the  proportion  of 
two  or  three  paria  of  the  former  to  one  of  the  latter^  to  the  part 
an  which  the  operation  is  to  be  performed.  But  in  the  n»e  of  this, 
cmxvt  is  necessary  to  prevent  reducing  the  temperature  too  much, 
M  in  this  case,  loss  of  vitality  would  be  oceaj^ioned  by  it*  We 
have  heard  of  a  few  cases  in  which  this  has  occurred,  but  we' 
believe  it  was  owing  in  every  instance  to  carelessness  or  want 
of  jadgment  on  the  part  of  the  operator,  as  to  the  length  of  time 
iImi  application  of  the  mixture  should  be  continued. 

Several  instruments  have  been  invented  for  the  application  of 
the  freezing  mixture  to  teeth  preparatory  to  extraction*  The 
one  which  we  consider  beat  adapted  for  the  purpose^  was  de- 
signed by  Dr*  Branch,  of  Chicago,  111.  It  consists  of  a  hollow 
mbe  about  an  inch  or  a  little  more  in  diameter,  with  about 
five*eightbs  of  an  inch  cut  out  at  one  end  on  either  side  lU&t  it 
may  readily  be  phiced  over  a  tooth.  To  this  is  attached  a  sac 
of  finely  prepared  membrane  large  enough  to  hold  a  table- 
apoooful  of  the  mixture.  The  hollow  of  the  tube  is  occupied  by 
a  ileel  wire  spiral  spring.  Juj^t  before  using  it  a  sufficient 
qoantity  of  the  freezing  mixture  is  put  in  the  tube ;  the  end  of 
the  latter  is  placed  over  the  tooth,  when  the  ice  and  salt  are 
foree«i^up  gently  around  it  by  pressing  un  the  spring  at  the  other 
^xtreoilty  of  the  instrument.  Two  tubes  are  employed;  one 
straight  for  teeth  in  the  anterior  part  of  the  mouth,  the  other 
bent  near  one  end,  for  the  more  convenient  application  of  the 
mixture  to  a  niular  tootli. 

The  sudden  application  of  such  intense  cold  to  a  sensitive 
loolh,  or  to  one  which  liafi  not  lo^t  its  vitality,  is  often  productive, 
at  first,  of  severe  pain  ;  on  this  account,  many  object  to  the  use 
of  it,  preferring  the  momentary  suffering  consequent  upon  the 
operation  of  extraction  than  that  occasioned  by  the  freezing 
mixture.  But  this  effect  is  rarely  experienced  in  its  u^^e  on  dead 
teeth  or  the  roots  of  teeth  which  have  lost  their  vitality ;  hence, 
the  application  of  it  has  to  such  proved  more  satisfactory  than  to 
living  teeth.' 

With  the  view  of  obviating  the  above  objection  to  the  use  of 
cold  as  an  anseathetic  agents  Messrs.  Home  and  Thorntbwaite, 


opticians,  at  the  suggestion  of  Mr,  Blundell,  dentist,  of  London, 
contrived  and  constructed  an  apparatus,  by  which  the  tempera- 
ture may  be  gradually  diminished ;  say  from  98°  or  bloo*i  beat, 
down  to  zero,  or  any  required  degree,  thus  preventing  the  paio 
consecjuent  upon  the  sudden  application  of  the  free»ing  agent. 
The  apparatus  is  thus  described,  *''The  required  amount  of 
water  is  cooled  down  by  means  of  ice  and  salt  to  about  zero,  in 
a  vessel  called  the  refrigerator.  To  this  vessel  is  attached 
another,  called  a  graduator,  containing  warm  water  at  aboQt 
100*^,  and  so  constructed  as  to  aUow  the  slow  admixture  of  iu 
contents  with  the  chilled  water  in  the  refrigerator,  and  thus  pro- 
duce u  gradually  diminishing  temperature,  for  the  purpose  of 
preventing  sudden  j^hock  and  pain  to  the  teeth,  which  a  direct 
application  of  cold  would  inevitably  cause.  A  tube  conveys  this 
graduating  current  into  a  terminal  portion  constructed  of  very 
fine  membrane,  which  adapts  itself  to  the  form  of  the  gums,  and 
wholly  surrounds  the  tooth  to  be  withdrawn.  The  fluid  then 
pasj^es  away  through  an  exit  tube*  In  this  manner  a  consti^ot 
current  of  cold,  at  a  decreasing  temperature,  is  made  to  pft§9 
over  the  part,  abstracting  therefrom  ?ill  heat,  and  with  it  the 
power  of  feeling/'  The  gum  and  alveolar  membrane  being  now 
in  a  frozen  condition,  and,  consequently,  devoid  of  sensibility, 
the  extracting  instrument  is  applied  and  the  tooth  removed. 

It  would  seem,  from  all  that  has  been  said  of  this  contrivance, 
that  it  is  admirably  adapted  to  the  purpose  for  which  it  waB 
designed. 

In  the  early  part  of  the  year  1858,  Mr,  J.  B,  Francis,  dentii^t. 
of  Philadelphia,  announced  the  discovery  of  an  original  method 
of  producing  local  anaesthesia,  said  to  be  peculiarly  applicable  to 
,the  extraction  of  teeth  which  consists  in  passing  an  electro* 
galvanic  current  through  the  tooth  at  the  moment  of  its  removal* 
The  discovery  was  submitted  to  the  Franklin  Institute,  Phila- 
delphia, and  the  committee  to  whom  it  was  referred  for  exftmt- 
nation,  composed  in  part  of  dentists,  reported  favorably  in  regard 
to  the  claims  of  the  inventor,"^    One  of  the  members  of  this  com- 

*  The  following  ie  an  extract  from  the  report  referred  to  above.  '*  The  Comuiutc« 
i»  sfltiffiedj  rrom  tho  obierYntiDti  and  expcrimeEit  of  it«  memberB,  that  in  m  Imrgt  mo- 
jority  uf  c&sei  of  extrftetiun  with  thlt  iipparatu^i  «f>  pain  wkat^er  u  f«lt  by  Ui« 
patient, 

*'  To  te£t  the  qtieetion  wbetlifir  tbe  effect  might  not  be  fimplj  meatali  the  ciranit  wi 
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mittat,  W.  S.  Wilkinson,  states  that  he  had  extracted  between 
four  and  fi%'e  hundred  teeth,  applying  the  electric  current;  and 
that  iu  ninety- five  per  cent,  of  the  cases  it  was  done  without 
pain  to  his  patient. 

The  method  of  applying  it  is  very  simple*  One  pole  (the 
;ative  is  preferable)  of  the  electro-galvanic  machine  is  attached 

one  of  the  handles  of  the  forceps  by  means  of  a  flexible  eon* 
flactor.  while  the  metallic  handle  of  the  other  is  grasped  by  the 
patient ;  the  power  of  the  current  being,  previously  to  the  opera- 
U<>0,  graduated  by  the  piston  of  the  coil,  while  the  pationt  holds 
the  forceps  to  the  other  hand.  The  current  should  only  be 
sufficiently  powerful  to  be  distinctly  felt,  The  circuit  through 
the  tooth  is  not  made  until  at  the  instant  the  operation  begins. 
The  closing  and  breaking  of  the  galvanic  circuit  is  managed 
dtlier  by  the  foot  of  the  operator  or  by  an  assistant. 

A  stmall  electro-galvanic  battery,  arranged  for  this  purpose, 
hmving  been  placed  in  the  oflSce  of  the  author,  soon  after  the 
anDoanoement  of  the  discovery,  he  has  had  frequent  opportuni- 
ties of  applying  this  new  agent  in  the  extraction  of  teeth. 
Thus  far,  about  nine  out  of  ten  of  those  who  were  placed  under 
itfi  influence,  while  undergoing  the  operation,  assured  him  that 
ihey  either  experienced  no  pain  at  all,  or  only  very  little — ^not 
nth  part  of  what  they  had  experienced  under  the  operation 
former  occasions.  In  almost  every  case  in  which  the  tooth 
grasped,  allowing  the  instrument  to  come  in  contact  with 
only  the  edge  of  the  gum,  the  operation  appeared  to  be  painless, 
or  nearly  so.  But  when  pushed  up  a  considerable  distance 
between  it  and  the  tooth,  the  suffi^ring  was  not  appreciably 
diminished,  the  electric  current  in  such  cases  seeming  to  be  too 
much  difi'used.  It  is  tstated  by  those  who  have  made  the  experi- 
ment, that  this  diffusion  of  the  electric  current  may  he  prevented 

br»k«ii  wlthoot  ih«  pfttie&l  being  AWKro  of  it,  when  the  uadbI  pain  wii«  experienced, 
ftlthaif  h.  lo  Ihe  tame  pstient,  and  on  the  fame  oeemtion,  t4wth  had  b««D  roinored 
«hila  Lb«  vnrrvDt  wmt  0owiDg  without  caaiin^  pain. 

**  In  the  leaf  m^oeMftil  casei.  the  teeth  were  broken  and  diseaied  below  the  level  of 
tbv  gum,  and  the  pain,  in  adjueting  the  toroepei  previoQ«  to  the  compilation  of  the  cif- 
rait  and  the  estractioti^  waM  considerable. 

**T1w  feniation  prrwlvtced  by  the  passage  of  the  current  l«  not  painfalf  it  being  lo 
•4«itad  til  Co  be  Just  ptrttptibh  to  the  patient.  The  committee  believes  its  ose  to 
te  cAtitil/  without  daDfer,  and  not  likely  to  be  foUowad  bj  any  unpleasant  alter 
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by  insulating  the  outer  portion  of  the  iDstnimeQt  with  n  coating 
of  gutta-percha  or  by  japanning.  The  author  haa  not  tried  ihis 
expedient. 

How  it  is  that  the  passage  of  an  electric  current  througk  t 
tooth  should  prevent  pain,  may  be  explained  by  supposing  the 
subtle  fluid  to  exhaust  the  sensibility  of  the  ner%*e8  of  the  pirts 
comprised  in  the  operation ;  and  that  it  doe^  in  a  majarity  of 
cases,  .is  attested  by  many  who  hare  been  -placed  under  itf 
influence.  It  may  be  nothing  more  than  a  mere  substitution  of 
one  sensation  for  another :  but  whether  its  application  will  be- 
come general,  or  it«  eflScacy  as  an  ansesthetic  agent  be  folly 
establiBbed,  remains  for  future  experience  to  settle. 

The  experience  of  the  profession,  up  to  18^,  may  he 
summed  up  thus :  In  ono-fourth  of  the  cases  it  reliere 
neutralizes  the  peculiar  pain  of  extraction,  in  one-half  it  has  bat 
little  effect,  and  in  the  remaining  fourth  it  very  decidedly  .aggra- 
vates the  pain*  It  has,  however,  the  advantage  over  chlorofcnn 
and  the  freezing  process,  of  being  without  any  serious  sequel*. 

As  the  use  of  aneesthetic  agents  of  any  kind  in  the  extraction 
of  teeth  is  attended  with  inconvenience,  nearly  always  delaying 
the  operation,  the  author  is  of  opinion  that  their  employmcntt** 
a  general  thing,  should  be  dispensed  with.     He  never  eneoangw 
their  use,  and  rarely  finds  it  necessary  to  employ  them.    In  rie 
case  of  females  with  a  highly  nervous  organization,  it  may  tio^ 
and  then  be  advi&able  to  give  a  temporary  courage  to  eotiiT' 
pain  by  the  administration  of  a  teaspoonful  of  brandy.    Bat  ft 
have  found  less  trouble  with  delicate  females  than  with  sialurt 
men  ;  and  to  the  latter  we  certainly  would  never  advise  thifi  w^ 
of  stimulants.     Indeed  the  extraction  of  a  tooth  is  so  simple  u 
operation,  seldom  requiring  more  than  from  two  to  five  second* 
for  its  performance,  that  most  persons  should  rather  submit  w^^ 
at  once>  than  have  it  protracted  by  the  application  of  an  «g*oi 
for  the  prevention  of  the  momentary  pain  which  it  occmm^ 
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That  pecaliar  gtructural  alteration  of  the  teeth*  designated 
atrophif,  IS  less  frequent  in  it*s  occurrence  than  any  other  disease 
to  which  these  organs  are  liable;  but  as  the  progress  of  the 
aSoction  oeually  terminates  with  the  action  of  the  causes  con- 
cerned in  its  production^  it  ha^  scarcely  been  deemed  of  sufficient 
impartftuce  to  merit  serious  consideraiion.  Hence  its  aetiology 
sod  putbology  have  not  been  very  carefully  investigated.  In- 
deed most  writers  upon  the  diseased  of  the  teeth  have  overlooked 
the  affection  altogether;  while  a  few  have  merely  alluded  to  it, 
witboat  describing  the  characteristicf*  of  even  its  principal  varie- 
ties^ Whether  we  shall  now  be  able  to  throw^  any  additional 
light  upon  the  subject,  or  establish  the  correctness  of  any 
opinions  already  advanced,  we  leave  to  others  to  determine. 

The  strict  applicability  of  the  term  atrophy  may,  perhaps,  be 
considered  as  somewhat  questionable;  as  the  two  principal  varie- 
ties of  the  affection  consist  in  a  congenital  defect  in  some  portion 
of  the  enamel  of  two  or  more  teeth,  rather  than  in  the  waiting, 
from  want  of  nourinhment^  of  any  of  the  dental  tissues.  This 
term  would  seem  to  be  rendered  still  more  inappropriate  by  the 
{mcU  that  neither  of  the  varieties  to  which  we  have  referred 
occurs  subsequently  to  tbe  formation  of  the  enamel.  But  as  the 
eoQgtojtal  form  of  tbe  disease  is  evidently  the  result  of  altered 
ftinction  in  a  portion  of  one  ur  more  of  the  formative  organs — if 
not  of  absolute  degeneration,  from  \4cious  nutrition — we  are 
dtspoaed  to  regard  the  term  as  the  most  applicable  of  any  that 
can  be  applied  to  it. 

Mr.  Fox  spealcH  of  a  defect,  sometimes  met  with  in  the  orgam- 
salion  of  theeuamcd,  which  he  terms  h<mey-combed,  characterized 
by  a  yellow  color,  and  a  great  number  of  indentations  upon  its 
8tirfaci%  giving  to  the  teeth  the  appearance  of  '*  the  exterior  of 
a  sponge/*     He  refers  these  defects  to  a  deviation  from  the 
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natural  action  of  the  membrane  which  secretes  the  enamel,  de- 
peink*iit  upon  some  "peculiarity  of  constitution/*  during  the 
first  months  of  itif[tncy.  He  thinks  it  is  liable  to  occur  in  seTe- 
ral  children  of  the  same  family,  and  that  teeth  thus  affected  are 
less  liable  to  decay  than  those  which  have  beautiful  and  trans- 
parent enamel,* 

M.  Dclabarre,  an  ingenious  physiologist,  and  for  the  most  part 
a  close  and  very  accurate  observer,  has,  probably,  approached 
nearer  to  a  correct  explanation  of  the  true  cause  of  odontalro- 
phia  than  any  other  writer*  But  he  has  given  to  one  of  the 
varieties — ^consisting  of  perforations  of  the  enamel — the  im* 
proper  term  erommiy  which  is  an  entirely  distinct  affection*  His 
other  variety  —  consisting  of  discoloration  and  deficiency  of 
enamel — he  has  correctly  named  atrophy.  The  latter  he  think* 
invariably  congenital;  while  the  former,  erroneously  termed 
erosion,  he  believes  may  be  either  congenital  or  accidental. 
Believing  the  doctrine  of  Hunter,  Jourdain,  Fox,  and  Cuvier,  a^ 
to  the  formation  of  enamel,  to  be  erroneous,  Mons.  Delabarre 
asserts  that  '*  this  portion  of  a  tooth  is  formed  from  an  immense 
number  of  exhalants  which  cover  the  crown,  forming  a  sort  of 
imperceptible  velvet;''  which  in  fact  correspond  exactly  with  the 
corpuscles  or  fibres  of  the  enamel  membrane  of  Rasehkow. 
These  he  regards  as  integral  parts  of  the  tooth,  and  believiug 
the  enamel  fibres  to  be  secreted  by  them,  he  ascribes  the  affec- 
tion under  consideration  to  their  vicious  development  or  imper- 
fect nutrition. 

Lefoulon  adopts  the  views  and  almost  the  precise  language  of 
Delabarre,  in  the  description  which  he  gives  of  the  affection. 
Maury  treats  of  atrophy  and  erosion  as  one  and  the  same  dis- 
ease* But  in  describing  atrophy  he  notices  the  distinctive  pecu- 
liarities by  wliich  each  affection  is  chanicterized.t  I^  describing 
the  difference  between  erosion  and  atrophy,  M.  Delabarre  sayt^* 
the  part  atrophied  is  deformed  and  deprived  of  the  enaraelf  and 
that  the  teeth  are  yellow  und  sensitive,  the  touch  of  the  finger 
causing  pain  :  but  in  erosion,  if  the  crystals  of  the  enamel  are 
not  wholly  destroyed,  the  bottom  of  the  pits  are  of  a  white  colon 


*  NatOTfrl  Histury  aud  DlaeaMB  of  ibe  Haman  Teeth ;  American  edition,  puget  ^u 
58  and  59. 
fTraia  Camplet  de  TArt  du  DeutlsUp  pp.  99  and  100, 
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od  on  being  touched  no  disagreeable  sensation  is  experienced ; 
\  on  the  contrary,  the  crystals  ore  desti^oyed  to  the  dentine,  the 
t  thus  denuded  is  irritable. 

In  an  article  on  erosion,  Maury  gives  a  very  accurate  descrip- 
tion of  several  varieties  of  atrophy  of  the  teeth.  The  first,  he 
is  as  consisting  of  deep  irregular  white,  or  light  yellow 
i^«ituated  in  the  enamel  of  the  tooth,  without  affecting  the 
tnoothtiess  of  its  surface.  The  second,  as  characterized  by  small 
rowded  holes,  or  irregular  depressions,  resembling  quilting;  or 
consisting  of  transverse  sinuosities,  single  or  divided  by  pro- 
i  lines,  which  are  sometimes  ''  yellow,  but  of  the  color  of 
eV*  The  third  variety  affects  the  dentine  as  well  as 
enamel,  reducing  the  dimens*ious  of  the  crown  of  the  tooth 
times  to  one-third  it^  natural  s^ize,  and  not  unfrequeiitly  di- 
viding it  by  a  deep  circular  groove  or  depression. 

Kane  of  the  phenomena  here  described  are  produced  by  the 
jfin  of  corrosive  agents,  or  are  the  result  of  chemical  decom- 
ion  either  of  the  enamel  or  dentine,  but  are  mauifcstly  de- 
ndent  upon  other  catises.  The  term  erosion,  therefore,  cannot 
with  propriety  be  applied  to  either  variety  of  the  affection  just 
titieed.  Although  Maury  has  given,  under  the  term  erosion,  a 
etter  description  of  the  principal  varieties  of  dental  atrophy 
an  any  other  writer,  he  baa  omitted  some  things  which  it  will 
proper  to  mention.  In  treating  of  these  different  varieties, 
erefore,  we  shall  change,  somewhat,  the  order  in  which  he  has 
mrrnnged  them. 

Odontatrophia  may  very  properly  be  divided  into  three  vari- 
es. Each  has  characteristic  peculiarities  which  distinguish  it 
from  either  of  the  others.  Two  are  always  congenital,  and  the 
Other,  although  most  frequently  congenital,  sometimes  occurs 
8ubse«|ucntly  to  the  eruption  of  the  tooth. 

tj'ir$t  variety.     The  peculiarities  that  distinguish  this  variety 
f  atrophy  from  either  of-  the  others  are,  that  it  never  impairs 
he  uniformity  and  smoothness  of  the  surface  of  the  enamel,  and 
I  characterized  by  one  or  more  white,  or  dark  or  light  brown, 
:  trregaUrly  shajted  spots,  upon  the  labial  or  buccal  surface  of  the 
\  loolh.     It  occurs  oftener  than  the  third  variety,  and  less  fre- 
quently than  the  second.     It  rarely  appears  on  more  than  one 
<fcr  iviii  t**i*ih  ill  the  same  mouth,  thougli  several  are  sometimes 
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marked  by  it.  It  is  seen  on  the  molars  more  frequently  than 
the  bicuspids,  and  much  oftener  on  the  incisors  of  the  upper 
jaw  than  any  of  the  other  teeth.  We  do  not  recollect  to  h»ve 
ever  observed  it  on  the  eugpids  of  either  jaw,  nor  on  the  palaiinf' 
or  lingual  surfaces  of  the  incisors. 

Tlie  enamel  i*  much  softer  on  the  affected  than  on  the  an- 
affected  parts  of  the  tooth,  and  may  be  easily  broken  and  reduced 
to  powder  with  a  steel  instrument.  It  seems  to  be  almost  wholly 
deprived,  in  these  places,  of  its  animal  constituents,  and  to  have 
lost  its  connection  with  the  subjacent  dentine.  The  size  of  the 
atrophied  spots  are  almost  as  variable  as  their  shape,  but  the 
only  harm  resulting  from  them,  is  the  unsightly  aspect  they 
8ometimL»s  (jive  to  the  tooth. 

As  wi-  have  before  remarked,  this  variety  of  atrophy  is  some* 
times  accidental,  occurring  subsequently  to  the  eruption  of  the 
tooth,  but  in  a  large  majority  of  the  cases  it  is  congenital*  It  is 
rarely  seen  on  a  teuiporai*Y  tooth.  In  all  the  cases  which  have 
come  under  our  observation  it  was  confined,  to  the  best  of  our 
recollection,  to  the  teeth  of  second  dentition. 

Secomf  t'ariety.  This  niuy  be  very  properly  denominated />er- 
forativg  or  pitting  atrophy  ;  it  gives  to  the  enamel  an  indented 
or  pitted  appearance,  the  irregular  depressions  or  holes  extend- 
ing transversely  across  and  around  the  tooth.  Tbe  pits  are 
sometimes  more  or  less  distinctly  separated  one  from  another,  by 
prominent  lines;  at  other  times  they  are  confluent,  and  form  an 
irregular  horizontal  groove-  Sometimes  they  penetrate  but  » 
short  distance  into  the  enamel  \  at  other  limes  they  extend  ea- 
tirely  through  it  to  the  dentine.  Their  surface,  though  generally 
rough  and  irregular,  usually  presents  a  glossy  and  polished  ap- 
pearance— a  peculiarity  which  always  distinguishes  this  variety 
of  t!ie  afiection  from  erosion.  The  pits  often  have  a  dark  brown- 
ish uppearaneej  though  sometimes  they  have  the  same  color  a;* 
the  enamel  on  otlier  parts  of  the  tooth. 

This  variety  of  atrophy  is  never  confined  to  a  single  tooth. 
Two,  four,  six  or  more  corresponding  teeth  are  always  affected 
at  the  same  time,  in  each  jaw ;  an<l  the  corresponding  teeth  on 
either  side  precisely  in  the  same  manner,  and  in  the  same  place* 
When  more  than  two  ure  markeJ,  the  distance  of  the  pita  from 
the  coronal  extremity  of  the  tooth  varies,  according  to  the  pro- 
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greas  made  in  the  formation  of  the  enamel  at  the  time  of  the 
operation  of  the  causes  concerned  in  the  production  of  the  affec- 
tion. For  example,  when  the  line  of  pits  in  the  central  incisors 
U  situated  ahout  two  lines  from  their  cutting  edges,  it  will  scarcc- 
•  Ijr  he  one  line  from  the  cutting  edges  of  the  laterals,  and  only 
the  points  of  the  cuspids  will  he  marked.  When  the  indenta- 
tiuna  are  nearer  the  edge«  of  the  central  incisors,  they  will  be  on 
the  edges  of  the  laterals,  and  the  cuspids  will  have  entirely 
escaped. 

Sometimes  the  teeth  are  marked  with  two  or  three  rows  of 
pitii^  and  when  this  is  the  case,  the  patient  has  either  had  two  or 
tbre«  relapses ;  or  has  been  attacked  two  or  three  times  in  sue- 

Hon  with  some  disease  capable  of  interrupting  the  progress  of 
formation  of  the  enamel. 

Although  the  incisors  are  more  frequently  murked  with  these 
indentations  than  any  of  the  other  teeth,  the  cuspids,  bicuspids, 
and  even  the  molars  are  sometimes  affected  with  them.  When 
thi*  disease  altacks  the  molars,  its  effucts  are  generally  located 
on  the  griniling  surface.  The  permanent  teeth  are  more  liable 
to  be  attacked  than  the  temporary*  We  have  known  but  one 
icifitance  in  which  the  latter  were  affected  with  the  disease. 

Tbia  variety  of  atrophy  occurs  oftener  than  either  of  the  others, 
and  though  it  sometimes  gives  to  the  teeth  a  disngreealde  and 
an.-^ightly  appearance,  it  rarely  increases  their  liability  to  decay. 

Third  variety.  In  this  variety  of  atrophy  the  whole  or  only 
a  part  of  the  crown  of  a  tooth  may  be  affected ;  the  dentine  being 
often  n     '  1  as  well  as  the  enamel.     The  tooth   usually  has 

a  pale  ;,  _.  .  h  color,  a  shriveled  appearance,  and  is  partially 
or  wholly  divested  of  enamel.  Sometimes  the  crown  is  not  more 
than  one-half  or  one-tbird  its  natural  size.  Its  sensibility  is 
uitttally  much  increased,  and  its  susceptibility  to  pain  from  exter* 
nal  impressions  is  wonderfully  excited  by  acids.  It  is  also  more 
liable  than  the  other  teeth  to  be  attacked  by  caries*  The  root 
of  the  tooth  is  sometimes,  though  rarely,  affected,  and  presents 
an  irregular  knotted  appearance. 

The  disease  is  often  confined  to  a  single  tooth,  but  it  more  fre- 
quently shows  it*elf  on  two  corresponding  teeth  in  the  same  jaw. 
According  to  our  observation,  the  bicuspids  are  more  liable  to 
lie  attacked  than  any  of  the  other  teeth.     The  temporary  teeth 
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are  rarely  affected  with  it.  This  variety  of  atrophy  occurs  less 
frequently  than  either  of  the  others  ;  and  although  it  incretdes 
the  liability  of  the  affected  organs  to  caries,  they  sometimes 
escape  until  the  twentieth  or  thirtieth  year  of  age. 

In  tlie  description  which  we  htive  given  of  the  three  varieties 
of  dental  atmphy,  we  may  have  omitted  to  mention  some  of  the 
peculiarities  belonging  to  each,  but  we  have  pointed  out  their 
principal  characteristics  with  sufficient  accuracy  to  enable  them 
to  be  dit«iinguished  one  from  another,  and  either  from  erosion* 

CAUSES, 

The  first  variety  is  evidently  produced  by  some  cause  capnble 
either  of  preventing  or  destroying  the  bond  of  union  between 
the  enamel  and  subjacent  dentine,  but  what  that  cause  is»  be- 
comes a  question  which  it  may  be  difficult  to  answer.  Subse- 
quently to  the  eruptiun  of  the  teeth,  it  may  be  occasioned  by 
mechanical  violence,  but  we  have  never  kuown  more  than  one 
cafie  in  which  it  had  resulted  from  this  cause,  and  that  was  occi- 
sioned  by  a  blow  upon  the  tooth. 

Now,  whether  the  bond  of  union  between  this  portion  of  the 
enamel  and  the  subjacent  dentine  was  immediately  destroyed  by 
the  concussion  of  the  blow,  or  whether  it  resulted  from  subse- 
quent inflammation  and  the  death  of  the  intermediate  membrane, 
is  a  question  which  may  not  be  easily  answered.  If  it  were  de- 
stroyed at  once  by  the  blow,  one  might  be  led  to  suppose  that 
the  change  in  the  color  of  the  enamel  would  have  been  observed 
immediately;  but  it  may  have  resulted  from  some  subsequent 
change  or  alteration  in  the  animal  constituents  of  this  part  of 
the  enamel,  following  as  a  consequence  of  the  injury  produced 
by  the  violence  of  the  blow.  These  are  questions,  however, 
which  the  present  state  of  our  knowledge  does  not  enable  ua  to 
solve.  But  that  the  white  spot  in  this  case  resulted  aa  a  con^^ 
quence  of  the  blow,  there  cannot  be  the  least  shallow  of  doubt. 

When  the  afl^ection  is  congenital,  as  it  almost  always  is,  it  is 
dependent  upon  some  other  cause;  possibly  upon  disease  in  the 
pulp,  or  intermediate  membrane,  which  constitutes  the  bond  oi 
union  between  the  dentine  and  enamel,  subsequently  to  the  fo^ 
mation  of  the  latter.     But  what  the  determining  cause  is  of  tb 
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disease,  whether  produced  in  this  wny  by  simple  local  irritation, 
lor  by  general  constitutional  disturbmice,  we  are  not  prepared  to 
l»ay.     One  would  be  likely   to  suppose,  if  the  atrophied  spots 
were  occasioned  by  disease  of  the  pidp  or  intermediate  mem- 
brane, the   murbid  action  would  scarcely  confine  itself  to  such 
narrow  and  circumscribed  limits.     But.  whether  the  destruction 
of  the  intermediate  membrane  of  the  aftected  parti^  results^ as  a 
eoQseqiienoe  of  actual  disease,  or  merely  from  vicious  nutrition ; 
or  whether  from  utiknown  causes  it  has  failed   to  be  developed 
here,  it  is  certain  that  the  fibres  of  this  portion  of  the  eiiumel  are 
not  united  to  the  subjacent  dentine;  thus,  not  receiving  a  supply 
of  nutrient  fluid  or  vjtal  principle,  their  animal  frame-work  par- 
Jy  or  wholly  perishes,  leaving  but  little  else  than  their  inor- 
ic  constituents.     The  cause  <»f    this   variety  of    congenital 
atrophy^  it  must  be  confessed,  is  very  obscure ;  and  in  the  ab- 
Btsuct  of  positive  knowledge,  we  can  only  infer  the  euuae  from 
_  the  nature  of  the  affection »     If  it  does  not  result  from  one  or 
P  i>ther  of  the  above-mentioned  causes,  it  is  difficult  to  imagine  in 
what  way  it  is  produced. 

The  cau^e  of  the  second  variety  of  odontatrophia  is,  we  think, 

aaaceptible  of  a  more  satisfactory  explanation*     The  formative 

organ  of  the  enamel,  as  is  now  generally  admitted,  consists  of  a 

nwnibraiie,  composed  ahnost  wholly  of  short  hexagonal  corpuscles 

or  fibrea,  which  correspond  in  shape  and  arrangement  to  the 

fibres  of  the  enamel.     This  membrane  is  accurately  moulded  to 

ibe  crown  of  the  tooth,  and,  according  to  Raschkow,  each  fibre 

la  m  secretory  duct,  whose  peculiar  function  it  is  to  secrete  the 

fibre  of  the  enamel  corresponding  to  it.     It  should  also  be  borne 

■  to  mind  that  the  secretion  of  the  earthy  salts  of  the  enamel  com- 

K  mences  at  the  coronal  extremity  of  the  tooth,  gradually  proceed- 

^U|g  toward  the  base  of  the  crown.     Now  we  can  readily  conceive 

^B^l^  some  constitutional  disease  might  interrupt  the  secretion  of 

thit  earthy  salts  deposited  in  the  enamel-cells  or  secretory  ducts 

of  the  enamel  membrane,  for  the  formation  of  the  enamel  fibres ; 

licciirrtng  at  the  time  when  this  process  is  going  on,  it  might 

I  prerent  them  from  being  filled,  and  cause  them  to  wither  or  waste 

away,  giving  to  this  portion  of  the  enamel  the  pitted  appearance 

wbieii  characterizes  this  variety  <d'  atrophy.     In   other  words, 

ihe  secretion  of  the  inorganic  constituents  of  the  enamel  being  in* 
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terrupteil  for  a  ghort  time  the  horizontal  row  of  cells  in  the  enamel 
menjhrane,  into  which  it  should  be  deposited,  will  not  he  filled; 
consequently,  as  might  readily  be  supposed,  they  will  waste 
away,  leaving  a  circular  row  of  indentations  around  the  crown 
of  the  tooth.  But  as  soon  ^s  the  constitutional  disease  has  ran 
its  course,  the  secretion  of  the  earthy  salts  will  be  resumed;  mi 
unless  the  child  experiences  a  rekpfeie,  or  has  a  second  attack  of 
disease,  capable  of  interrupting  this  secretory  process,  the  oth«r 
parts  of  the  enamel  will  be  well  formed. 

Some  writers  ascribe  the  formation  of  these  pits  in  the  enamel 
to  the  chemical  action  of  a  corrosive  fluid,  or  to  an  acidulated 
condition  of  the  fluid  contained  in  the  dental  sacs;  but  they  have 
evidently  confounded  this  aflfeetion  with  erosion.  We  helieiret 
however,  it  almost  always  occurs  as  a  consequence  of  some  crop- 
tive disease  or  catarrhal  fever  occurring  during  the  "enameling' 
process;  and  there  are  many  facts  which  go  to  sustain  the  cor- 
rectness of  tlij.s  opinion.  In  nearly  all  the  cases  that  have  fallen 
under  our  observation,  it  was  clearly  traceable  to  measles,  scar- 
latina, chicken-pox,  catarrhal  fever,  or  small-pox*  It  may,  how- 
ever, occasionally  be  produced  by  other  constitutional  diseases* 

The  third  variety  of  dental  atrophy,  so  far  as  our  observation 
upon  the  subject  has  perrnittcfl  us  to  form  an  opinion,  always 
results  from  altered  or  vicious  nutrition,  caused  by  disease  of  the 
pulp  or  enamel  membrane,  or  Loth,  during  the  secretion  of  the 
dentine  or  enamel,  accordingly  as  one  or  both  ore  afl*ected»  We 
are  inclined  to  believe  that  the  disease  in  the  dental  pulp  or 
eniiinel  membrane  may  he  produced  either  by  local  or  constitu- 
tional causes,  or  both.  But  the  information  which  we  have  been 
able  to  obtain  in  the  cases  that  we  have  seen,  concerning  the 
state  of  the  general  health,  and  that  of  the  mouth  at  the  time 
of  the  dentiuification  of  the  pulp  and  the  secretion  of  the 
enamel,  has  not  been  as  satisfactory  as  we  could  have  wished. 

Since  writing  the  foregoing,  the  following  interesting  case  of 
dental  atrophy  has  fallen  under  our  observation : 

Mrs.  C.  called,  in  1850,  to  consult  us  concerning  her  daugh- 
ter's teeth,  which,  from  congenital  defect,  presented  a  most  un- 
sightly appearance.  The  girl  was  between  nine  and  ten  yews 
of  age.  The  cutting  edges  of  the  upper  central  incisors  were 
badly  pitted  and  very  rough;  the  corresponding  teeth  in  the 
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Dwer  jnw  had  a  transverse  row  of  pits  passing  around  thera, 
ibout  a  sixteenth  of  an  inch  below  their  cutting  extremities, 
iLnnther  row  of  pits,  so  close  together  as  to  form  a  rough  groove, 
mcircled  the  upper  central  incisors,  about  an  eighth  of  an  ineh 
Nflow  the  gotn^  and  the  laterals  a  little  nearer  their  cutting 
the  lower  incisors  were  similarly  marked,  but  not  quite 
r  the  gum.  The  enamel,  near  the  second  transverse  row 
"  pits,  and  between  it  and  the  cutting  edges  of  the  teeth,  was 
in  and  of  a  light  brown  colon  A  little  above  the  first  row,  on 
e  central  incisors,  were  two  or  three  brown  or  opaque  spots, 
h«?  first  ptrrmanent  molars  were  also  encircled  with  a  row  of  in- 
lentattons,  about  half  way  between  their  grinding  surfaces  and 
!he  gums. 

On  inquiry,  we  learned  from  the  mother  that  the  child  had  a 
ight  attack  of  measles  when  between  eleven  and  twelve  months 
of  scarlet  fever  when  about  fifteen  or  sixteen  months  of 
and  dysentery  at  about  the  twenty-first  or  twenty^econd 

Now,  here  we  have  the  three  varieties  of  atrophy  on  the  same 
feth;  and  the  occurrence  of  constitutional  diseases  about  the 

ime  when  the  affeete<i  parts  of  the  teeth  must  have  been  re- 
viving their  earthy  salts,  would  seem  to  establish,  very  conclu- 

ively,  the  connection  of  the  one  with  the  other. 


TREATMENT. 

Tlie  nattire  of  this  affection  is  such  as  not  to  admit  of  cure* 
ic  treatment,  therefore,  must  be  preventive  rather  than  cura- 
ive»  All  that  can  be  done  is  to  mitigate  the  severity  of  such 
iseases  as  are  supposed  to  produce  it,  by  the  administration  of 
►per  remedies*  By  this  means  their  injurious  effect  upon  the 
►th  may,  perhaps,  be  partially  or  wholly  counteracted. 
It  seldom  happens  that  atrophied  teeth  decay  more  readily 
than  others,  so  that  the  only  evil  resulting  from  the  affection,  is 
a  disfiguration  of  the  organs.  When  the  cutting  edges  of  the 
meisors  only  are  affected,  the  diseased  part  may  sometimes  be 
reiuoTod  with  a  file  without  injury  to  the  teeth* 


CHAPTER    THIRTEENTH. 


NECROSIS  OF  THE  TEETH. 


By  the  term  neero^is^  when  applied 


tooth,  IB  meant  tbe 

fleatti  ot  trie  entire  organ  ;  or  ot  ttie  crown  and  inner  walla 
the  root ;  for  it  often  happens  that  a  degree  of  vitality  iz?  kept  up 
in  the  outer  portion  of  the  dentine  and  the  invegting  cementum 
by  the  peridental  membrane,  long  after  the  dej*truction  uf  the 
pulp  and  lining  membrane.  When  other  bones  are  aifeeted  irith 
necrosis,  the  dead  part  ia  thrown  off,  and  the  loss  supplied  by 
the  formation  of  new  bone.  But  the  teeth  are  not  endowed  with 
the  recuperative  power  which  the  process  of  exfoliation  calls  for. 

The  density  of  a  tooth  is  not  sensibly,  if  at  all,  affected  bj 
the  mere  loBS  of  vitality  ;  but  so  great  a  change  takes  plaoe  in  ^ 
the  appearance  of  the  organ,  that  it  may  readily  be  detected  by 
the  most  careless  observer.     After  the  destruction  of  the  lining 
membrane,  the  tooth  gradually  loses  its  peculiar  semi-translucent 
and  animated  appearance,  assuming  a  dingy  or  muddy  browaj 
color;  and  this  change  is  more  striking  in  teeth  of  a  soft  thiin 
in  those  of  a  hard  texture.     The  discoloration,  too,  is  always , 
more  mjjrked  when  the  loss  of  vitality  has  resulted  from  a  blow, 
than  when  produced  in  a  more  gradual  manner.     The  discolor*- 1 
tion  is  partly  owing  to  the  presence  of  disorganized  matter  in 
the  pulp-cavity,  and  partly  to  the  absorption  of  this  matter  by 
the  surrounding  walls  of  dentine. 

After  the  destruction  of  the  lining  membrane,  the  tooth  may 
receive  a  sufficient  amount  of  vitality  from  the  alveolo-deutd 
periosteum  to  prevent  it  from  exerting  a  manifest  morbid  influ- 
ence upon  the  parts  with  which  it  is  immediately  connected. 
Teeth  have  occasionally  been  retained  under  such  circumstance* 
with  iipparent  impunity  for  fifteen  or  twenty  years.  But  when 
every  part  of  a  tooth  has  lost  its  vitality,  it  becomes  an  extrane- 
ous body.  When  this  happens,  inflammation  of  the  socket 
ensue.s,  the  gum  around  it  becomes  turgid  and  spongy,  and 
bleeds  from  the  slightest  injury,  and  the  organ  gradually  loosens 
and  ultimately  drops  out.    In  the  mean  time,  the  di^eaaed  action 
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fr«?quently  extends  to  the  eockets  and  gums  of  the  adjoining 
teeth. 

The  front  teeth,  being  more  exposed  to  injuries  from  violence, 
are  more  liable  to  necrosis  than  the  molars. 

CAUSES. 

Kecrosia  of  the  teeth  may  be  produced  by  a  variety  of  causes^ 
iiseh  MM  protracted  fevers,  the  long  continued  use  of  mercurial 
medicines;  by  caries,  and  by  external  violence.  The  immediate 
eatiBt^  however,  when  not  occasioned  by  a  blow  .sufficient  to  rle- 
strov  the  vascular  connection  of  the  tooth  with  the  rest  of  the 
ajslenif  is  inflammation  and  suppuration  of  the  lining  membrane; 
but  it  may  result  from  deficiency  of  vital  energy  and  from  impair* 
ed  nutrition  j  for  the  author  had  met  with  several  cases  in  which 
the  loss  of  vitality  could  not  be  accounted  for  in  any  other  way 

TREATMENT. 

When  a  tooth,  deprived  of  vitality,  is  productive  of  injury  to 

e  gums  and  to  the  adjacent  teeth,  It  should  be  immediately 

noved ;    for,  however  important  or  valuable   it  may  be»  the 

Bsllh  and  durability  of  the  others  should  not  be  jeopardised  by 

retention. 

When  necrosis  of  a  tooth  is  apprehended,  we  should  endeavor 

prevent  its  occurrence,  by  the  application  of  leeches  to  the 

ms,  and  by  gargling  the  mouth  with  suitable  astringeDt  washes. 

this  plan  of  treatment  is  adopted  at  an  early  period,  it  will 

kunetimes  prevent  the  loss  of  vitality ;  but  if  long  neglected,  a 

vonible  result  need  not  be  anticipated. 

When  the  loss  of  vitality  is  confined  to  the  crown  and  inner 
db  of  the  root,  if  the  former  is  not  seriously  impaired  by  caries, 
may  be  perforated,  and  the  pulp-cavity  and  root  cleansed  and 
lied  in  the  manner  as  directed  in  another  part  of  this  work. 
thm  necrosed  tooth  is  an  incisor,  the  perforation  should  be 
ie  from  the  palatine  surface,  provided  the  approxinml  surfaces 
lund.     But  previou.Hly  to  the  introduction  of  a  filling,  the 
posed  surface  of  the  walls  of  the  pulp-cavity  should  be 
plctrly  removed,  and  if  this  does  not  restore  the  tooth  to  its 
tural  color,  the  cavity  should  be  filled  with  raw  cotton,  ^*atu- 
ted  with  a  solution  of  chlorinated  soda,  as  directed  in  tiuother 
pter. 


CHAPTER     FOURTEENTH. 
EXOSTOSIS  OF  THE  ROOTS  OF  THE  TEETH. 


Thib  disease  is  common  to  all  bones,  bat  it  attacks  no  other 
part  of  a  fully  tbrmed  tooth  than  the  root ;  for  in  the  cemcmui 
alone,  of  the  three  osseous  d cental  tii^aue8,  do  we  find  that  degr€#'l 
of  vascular ity  which  is  a  necet4sary  condition  of  growth. — nortni 
or  abnormal.     It  usually  commences  at  or  near  the  extremitjJ 
then  extends  upward,  covering  a  greater  or  leas  portion  of  th 
exti^raal  surface*     It  sometiuies,  however,  comnieuces  upon  ih 
side  of  the  root  and  forms  a  large  tubercle  ;  at  other  times  tfc 
deposit  of  the  new  bony  matter  is  spread  over  its  surface,  oft« 
uniformly,  but  more  frequently  unequally.     The  ossieous  matte 
thus  deposited,  has  usually  the  color,  consistence  and  ^truetiiP 
of  the  cementum,  though  sometimes  it  is  a  little  harder  and  i 
guDQes  a  yellower  tinge*     The  enlargement  is  in  fact  an  hype 
trophied  condition  of  this  substance.     Those  singular  anomahe 
'occasionally  met  with,  where  enamel,  dentine,  and  cementum  an 
mixed  up  in  shapeless  confusion,  are  no  exceptions  to  the  rule 
that  exostosis  is  confined  to  the  cementum ;  for  though  classe<l 
under  this  head,  these  cases  arise  from  disruption  of  the  formi- 
tive  membranes,  (possibly  the  result  of  violence,)  each  secretinij 

its  peculiar  tissue-  The  hypeii 


Fiu,    152. 


aiB  of  this  description.     One  of 


trophy  is  probably  confined  I 
the  dentine ;  yet  it  is  quitt 
possible  for  the  dentinal 
enamel  membranes  in  the 
then  vascular  condition  to  haf 
an  excess  of  development. 

The  deposit  of  osseous  ini 
ter   is  sometimes  so  eonside 
able,  that  the  roots  of  two 
more  teeth   are  firmly  uniieC 
by  it.     Fig.    152,    represent^ 
several  examples  of  exodont 
these  was  presented  to  L 
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ilandin   and   Reynolds,   of   Columbia,    South    Carolina. 

with  many  other  remarkable  cases,  including  one  pre- 
iled  by  Dr.  Ilawea,  in  which  three  teeth  are  thus  united,  may 
ween  in  the  Museum  of  the  Baltimore  College  of  Dental 
rgery. 

4ji  extraordinary  case  of  dental  exostosis  was  sent  to  the 
jior  for  examination,  by  Dr.  V.  M,  Swayze,  of  Easton,  Pa. 
l|iK)th  apparently  is  a  dens  sapientiae,  and  the  formation  of 
>  txostosis  must  have  commenced  with  the  ileutiuifieation  of 
\  palp.  It  bad  spread  over  every  part  of  the  tooth,  the  crown 
well  as  the  root ;  it  had  ruptured  and  penetrated  every  part 
the  enamel  membrane,  but  had  not  wholly  destroyeil  the  func- 
n  of  this  organ,  as  nodules  of  enamel  are  seen  in  various  parts 
the  exostosis.  The  tumor,  including  the  tooth,  is  about  as 
ge  as  a  common  sized  hickory  nut. 

Bxodonto^is  often  continues  for  a  long  time  without  producing 
y  inconvenience  whatever.  It  usually  first  manifests  itself  by 
ghl  soreness  in  the  affected  tooth,  which  increases  as  the  fang 
oomes  enlarged,  until  pain,  either  constant  or  periodical,  and 
a  character  more  or  less  severe,  Is  e.xperienced. 
The  most  remarkable  case  of  exodontosis  on  record,  is  related 
Mr.  Fox.  The  sabject  was  a  young  lady,  who^  at  the  time 
e  came  to  Mr.  F.,  had  suffered  so  much  and  so  long,  ihwt  the 
Ipebrie  of  one  eye  had  been  closed  for  near  two  months ;  and 
a  secretion  of  saliva  had,  for  some  time,  been  so  copious,  that 
lowed  from  her  mouth,  whenever  opened.  She  had  tried  every 
inedj  science  and  skill  could  suggest,  without  experiencing 
J  permanent  benefit,  and  was  ooly  relieved  from  her  suffering 
'  the  extraction  of  every  one  of  her  teeth. 
In  the  course  of  the  author's  practiee,  he  has  removed  many 
Bib  affected  with  exostosis,  but  ha«  never  met  with  a  case  simi- 
r  to  that  described  by  Mr,  F,  In  one  instance,  he  was  eom- 
Usd  to  extract  four  sound  teeth  and  nine  roots;  yet  the  pain 
kS  not  at  any  time  severe,  but  it  was  constant,  and  a  source  of 
nat  annoyance  to  the  patient.  The  following  is  one  among  the 
%ny  cases  which  have  fallen  under  his  observation : 
Mr.  8-,  of  Baltimore,  in  the  fall  of  1845,  called  upon  us  for 
Irice.  Having  for  some  time  suffered  pain  in  the  first  left 
bicuapid,  he  had  applied  two  years  before  to  a  dentiat, 
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for  the  purpose  of  having  the  tooth  removed.  In  the  operation, 
the  root,  about  threc'sixteenths  of  an  inch  from  its  extremity* 
vrm  fnictured  and  left  in  the  socket.  In  consequence  of  this, 
the  gnawing  pain  with  which  he  had  for  a  long  time  before  been 
troubled,  continued,  and  at  the  expiration  of  twelve  months,  the 
gum  over  the  remaining  portion  of  the  root  became  very  much 
swollen,  puffing  out  the  lip  to  the  size  of  half  a  hen's  egg.  The 
tumor,  after  a  few  days,  was  opened,  and  a  large  quaDtitj  of 
dark -colored,  fetid,  purulent  matter  was  discharged,  which,  for  » 
short  time,  gave  considerable  relief.  The  tumor^  however,  was 
re-formed  and  opened  some  four  or  five  times  in  as  many  months. 
At  this  time  his  gum  wai*  swollen,  and  the  upper  lip  puffed  oal 
in  the  manner  just  described.  On  opening  the  tumor,  about 
three  table-spoonfuls  of  black  matter,  resembling  thin  tar,  es- 
caped* We  then  found,  upon  examination,  that  the  outer  will 
of  the  antrum,  immediately  over  the  remaining  portion  of  the 
root  of  the  first  bicuspid,  was  destroyed,  and  there  was  an  open- 
ing through  it  large  enough  to  admit  the  fore-finger.  Believing 
that  the  extremity  of  the  root  left  in  the  socket  was  the  cause  of 
the  disease,  we  immediately  proceeded  to  extract  it,  whicb  we 
succeeded  in  doing  after  removing  the  outer  wall  of  the  alveoliig* 
The  root  was  found,  on  removal,  to  be  enlarged  by  exostosis  to 
ihe  size  of  a  very  large  pea.  The  operation  proved  perfectly 
successful,  the  secretion  of  purulent  matter  soon  ceased,  and  in 
a  few  weeks  he  was  completely  relieved  from  the  troublcaoae 
affection  under  which  he  had  so  long  labored* 

CAUSES. 

The  primary  cause  of  this  disease  does  not  appear  to  be  well 
understood.  Most  writers  concur  in  attributing  the  proximate 
cause  to  irritation  of  the  periosteum  of  the  fang;  but  this  ianot, 
as  some  suppose,  necessarily  dependent  upon  any  morbid  condi- 
tion of  the  crown  itself,  for  it  often  attacks  teeth  that  are  per- 
fectly sound.  It  seems  rather  to  be  attributable  to  some  peca- 
liar  constitutional  diathesis. 
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TREATMENT. 

The  disease  having  established  itself  does  not  admit  of  cure, 
and  when  it  has  progressed  so  far  as  to  be  productive  of  pain 
and  inconvenience  to  the  patient,  the  loss  of  the  affected  teeth 
becomes  inevitable.  When  the  enlargement  is  very  considerable 
and  confined  to  the  extremity  of  the  root,  and  has  not  induced  a 
corresponding  enlargement  of  the  alveolus  around  the  neck  of 
the  tooth,  the  extraction  of  the  affected  organ  is  often  attended 
with  difficulty,  and  can  only  be  accomplished  by  removing  a  por- 
tion of  the  socket,  or  fracturing  it. 


CHAPTER    FIFTEEN 


SPINA  VENTOSA  OF  THE  TEETH. 


Amono  the  diseases  which  attack  the  teeth,  Mr.  Fox  mentta 
spina  ventoaa^  but  the  author  thinks  that  the  name  is  not  strictlj 
appJicahlo  to  the  affection  of  which  he  treats  under  that  designa- 
tion. This  term  in  surgery  is  applied  to  an  expansion  of  bone 
from  a  collection,  in  the  broken  down  cancellated  structure,  of  a 
fluid,  generally  purulent,  sometimes  dark-colored.  It  is  caused 
by  injury,  or  proceeds  from  cachexia  and  constitutional  debility. 
It  differs  from  osteosarcoma  in  not  being  malignant,  also  in  not 
throwing  out  any  fungous  growth  when  the  outer  walls  of  bone 
give  way. 

Mr.  Fox  describes  the  disease  as  beiiig  seated  in  the  cavity  of 
the  tooth ;  'Hhe  vessels  ramifying  on  it&  membrane  acquire  a  dis- 
eased action  by  which  the  membrane  becomes  thickened,  absorp- 
tion of  some  of  the  internal  parts  of  the  tooth  takes  place,  and 
the  opening  at  the  extremity  of  the  fang  becomes  enlarged.  This 
disease  of  the  membrane  is  attended  with  the  formation  of  mat- 
ter, discharging  itself  at  the  point  of  the  fang,  into  the  alveolar 
cavity,  which,  being  rendered  more  porous  by  the  process  of  ab- 
sorption^  affords  an  easy  exit.  During  the  progress  of  the 
disease,  the  gum  covering  the  alveolar  process  becomes  inflamed, 
and  acquires  a  spongy  texture ;  the  matter,  passing  from  the 
socket,  makes  its  escape  into  the  mouth  by  several  openings 
through  the  gum,  which  is  thus  kept  in  a  constant  state  of  dis- 
ease/' 

Now,  it  will  be  perceived,  that  there  is  little  or  no  analogy  be- 
tween spina  ventosa  and  the  disease  spoken  of  by  Mr.  Fox ; 
which  is  nothing  more  than  the  result  of  alveolar  abscess,  arising 
from  inflammation  and  suppuration  of  the  lining  membrane. 
When  matter  is  confined  in  the  cavity  of  the  tooth,  the  canal  in 
the  root  may  become  greatly  enlarged.     The  author  has  met 
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with  many  cases  where  this  has  happened,  ard  he  has  in  his 
poasession  several  specimens  of  teeth  thus  affected. 

If,  previously  lo  the  suppuration  of  ihe  lining  membrane  and 
palp,  the  tooth  should  be  affected  with  exostosis,  the  disease 
would  then  bear  some  reBciiiblance  to  i?pina  ventosa,  which  is 
characttrrized  by  external  enlargement  of  the  bone ;  whereas,  in 
the  disease  in  question,  the  size  of  the  rpot  is  seldom  increased. 
The  external  appearance  of  the  organ  is  that  of  a  necrosed  tooth. 

CAUSES. 

The  enlargement  of  the  opening  at  the  extremity  of  the  root, 
IS  not,  as  Mr.  Fox  believes,  caused  by  the  action  of  the  abaor- 
beiits ;  since  before  this  takes  place,  the  lining  membrane  has 
been  destroyed,  and  the  vital  powers  of  the  root  are  so  much  re- 
duced as  to  preclude  the  possibility,  even  admitting  that  the  ab- 
sorbents are  capable  of  effecting  such  enlargement,  of  its  being 
accomplished  through  their  agency.  The  enlargement  is  wholly 
attributable  to  the  action  of  the  corrosive  matter  contained  in  the 
root*  This  explanation  appears  the  more  probable  when  we  con- 
iider  that  the  matter  discharged  from  the  socket^  is  ichorous, 
oiensive,  and  of  an  irritating  character. 

TREATMENT. 

A  tooth  affected  with  this  disease  does  not  admit  of  cure. 
The  proper  treatment,  therefore,  consists  in  its  prompt  removah 
Tliere  are  no  local  nor  general  remedies  which  can  be  applied, 
capable  of  affording  relief.  The  nymptoms,  perhaps,  may  some- 
times be  palliated ;  but  it  is  not  advisable  to  tamper  with  a  tooth 
thus  affected,  as  it  will  only  serve  to  protract  and  ultimately  to 
angment  the  evil. 

It  is  possible  that  the  occurrence  of  the  affection  might,  in 
»ome  cases,  be  prevented  by  prompt  antiphlogistic  treatment ; 
such  BB  is  recommended  for  the  prevention  of  necrosis,  and  for 
the  cure  of  tooth-ache  caused  by  in  Summation  of  the  lining  mem- 
brane. But  after  suppuration  ha.s  taken  place,  and  a  secretion 
at  fetid  and  corrosive  matter  has  been  kept  up  until  the  canal  of 
tbe  root  ha^fi  become  enlarged,  the  proper  remedial  indication  is 
ike  removal  of  the  tooth. 


CHAPTER     SIXTEENTH, 

DENUDING  OF  THE  TEETH- 

This  is  one  of  the  most  remarkable  affections  to  which  tbt* 
teeth  are  liable.  It  consists  in  the  gradual  wasting  of  the  enamel 
on  the  labial  surfaces,  attacking  first  the  central  incisors,  then 
the  laterals,  afterwards  the  cuspids  and  bicuspids,  extending 
sometimes  to  the  first  and  second  molars.  It  usually  forme  a 
continuous  horizontal  groove,  as  regularly  and  smoothly  con* 
structed  as  if  it  had  been  made  with  a  file*  See  Fig,  153,  After 

Fui.  153.  ' 
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it  has  removed  the  enamel,  it  commits  its  ravages  upon  the  sub- 
jacent dentinCj  sometimes  penetrating  to  the  pulp-cavity.  It 
rarely  changes  the  color  of  the  enamel,  but  the  dentine,  after  it 
becomes  exposed,  assumes  first  a  light,  and  afterwards  a  dark- 
brown  color ;  retaining,  however^  a  smooth  and  polished  surface. 
This  destructive  process  does  not  always  commence  at  merely 
one  point  on  the  labial  surface  of  the  central  incisors,  as  just  de- 
scribed; it  sometimes  attacks  several  points  simultaneously,  (See 
Fig.  154.)  As  it  spreads,  these  unite^  and  ultimately  a  deep 
excavation  ia  formed,  with  walls  so  smooth  and  highly  polished 
that  the  tooth  presents  the  appearance  of  having  been  scooped 
out  with  a  broad,  square,  or  round-pointed  instrument. 

The  progress  of  the  affection  is  exceedingly  variable.  It  is 
sometimes  so  rapid  that  the  dentine  becomes  exposed  within  two 
or  three  years  from  the  commencement  of  the  disease ;  at  other 
times  its  effect  upon  the  enamel  is  scarcely  perceptible  for  the 
first  six  or  eight  years  after  it  makes  its  appearance.  In  the 
case  of  a  lady  whose  teeth  were  thus  affected,  the  denuding  pro- 
cess did  not  perforate  the  enamel  for  nearly  twenty  years*     The 
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detitin^,  after  it  is  denuded  of  enamel^  is  geaerally  quite  sensi- 
fery  susceptible  to  heat  and  cold. 


CAUSES, 

The  cause  of  this  singular  affection  ha«  never  been  satisfac- 
torilj  explained.  It  was  first  noticed  by  Mr,  Huiater.  who  calls 
it  decmj  by  denudation,  and  supposes,  that  it  is  a  disease  iuhe- 
r<?nt  in  the  tooth  itself,  and  not  dependent  on  cireumstances  in 
fu^r  life:  for  the  reason  that  it  attacks-  certain  teeth  rather 
iban  others^  and  is  often  confined  to  a  particular  tooth. 

Mr.  Bell  thinks  Mr.  Hunter  has  confounded  this  affection  with 
bnother^  similar  in  it8  appearance,  but  ari^^ing  from  a  wholly  dif- 
jferent  cause.  Mr.  Hunter  states  tliat  be  lia^  seen  intstauees 
hert  it  appeared  aa  if  the  outer  surface  of  the  dentine,  which 
ia  in  eontaet  with  the  inner  surface  of  the  enamel,  had  first  been 
o*t,  so  that  the  cohesion  between  tbe  two  had  been  destroyed; 
aa  if  the  enamel  had  been  separated  for  want  of  support, 
il  terminates  abruptly.  Upon  which  Mr.  Bell  remarks: 
Hunter  describes  very  accurately  the  result  of  superficial 
rption  of  the  bony  structure;  a  circumstanee  which  I  have 
ionally  aeen^  though  more  rarely  than  the  present  abrasion 
e  enamel,  with  which  it  cannot  for  a  moment  be  conifidered 
lentical.  In  one  case  the  enamel  is  gradually  and  i^lowly 
vikI  by  a  regular  and  uniform  excavation ;  in  the  other,  the 
iptneas  and  irregularity  of  the  edges  show  that  it  had  broken 
at  once,  from  having  lost  its  subjacent  support.  The  cause 
e  former  is  external ;  in  the  latter  it  is  witbin  the  enamel*'* 
.  Bell,  in  attempting  to  correct  one  error^  has  fallen  into 
lier,  equally  great  and  palpable.  He  attributes  the  break- 
in  of  the  enamel  to  absorption  of  tbe  8ul»jacent  dentine,  in- 
ifttead  of  a^cribing  it  to  decompos^ition  by  chemical  agents,  which 
lis  the  true  cause.  In  almost  every  instance,  where  the  author 
E found  the  edges  of  tbe  enamel  in  the  condition  described 
eaars*  Hunter  and'fiell^  he  has  also  observed  that  the  sur- 
of  the  exposed  dentine  was  decayed.  But  the  breaking  in 
le  enamel  is  not  the  affection  now  under  consideration.  That 
result  of  caries  of  the  i^ubjaceut  dentine;  this,  a  sort  of 
abrasion. 
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Mn  Bell  is  unfortunate,  also,  in  tbe  suggedtions  which  W 
throws  out  ill  regard  to  the  cause  of  the  disease.  **  Whatever  may 
he  the  cause, — and  at  pretJOiit  I  confess  myself  at  a  loss  to  ex- 
plain  it, — the  horizontal  directioti  in  which  it  proceeds  may,  I 
think,  be  connected  with  the  manner  in  which  the  enamel  is  de- 
posited during  its  formation ;  for  it  will  be  recollected  that  u 
first  covers  the  apex  of  the  tooth,  and  gradually  invests  the 
crown  by  9ucce$nve  circular  depontimu;  it  is,  therefore,  not  im- 
probable that,  from  some  temponiry  cause,  acting  during  its  de- 
position, certain  circular  portions  may  be  more  liable  to  me- 
chanical abrasion,  or  other  injury  than  the  rest." 

This  conjecture,  though  it  may  seem  somewhat  plausible,  is 
far  from  satisfactory.  If.  as  he  supposes,  certain  circular  por* 
tions  of  tlie  enamel  are  less  perfectly  formed  than  others,  and 
consequently  rendered  more  liable  to  the  disease,  it  would  not 
be  wholly  confined  to  the  anterior  surface  of  the  tooth;  bm 
would  extend  entirely  around  it,  and  as  soon  as  these  imperfectly 
formed  circular  portions  were  destroyed,  its  ravages  would  cea€€* 

Mr.  Fox  frankly  acknowledges  his  inability  to  assign  aoy 
cause  for  this  affection;  but  conjectures  that  it  is  dependent 
upon  some  solvent  quality  of  tbe  saliva.  Were  this  supposi- 
tion correct,  every  part  of  the  tooth  would  be  alike  subject  to 
its  attack. 

Other  writers  suppose  it  is  occasioned  by  the  friction  of  the 
lips*  But  this  hypothesis  is  destitute  of  the  least  semblance  of 
plausibility;  for  the  narrowness  and  depth  of  the  grooves  are 
sometimes  such  as  tn  preclude  the  possibility  of  the  contact  of 
the  lips  with  their  surfaces. 

Some  eminent  practitioners,  again,  attribute  it  to  the  use  of 
tooth-brushes.  That  this  may  increase  the  size  of  the  horizontal 
groove  is  more  than  probable;  that  it  may  even  in  some  caftes  de- 
termine the  commencement  of  the  groove,  ia  just  possible.  But 
no  conceivable  action  of  the  Itru&h  could  be  an  inciting  cause  of 
that  form  of  the  dit^ease  shown  in  Fig,  154.  The  true  explana- 
tion must  meet  both  cases.  Hence  this  author  has  been  led  to 
adopt  the  opinion  that  the  loss  of  substance  which  characterizes 
the  affection  is  produced  by  the  action  of  acidulated  buccal 
mucus.  In  every  other  part  of  the  mouth  this  fluid  is  mixed 
with  saliva,  and  the  acid  it  contains  so  much  diluted  as  to  pre- 
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Tent  it  from  acting  on  other  portions  of  the  teeth.  Dr.  E. 
Parmly  reports  a  case,  in  which  the  natural  teeth,  set  upon  an 
artificial  piece,  were  attacked  in  the  same  manner. 

TREATMENT. 

As  a  preventive,  Mr.  Fox  recommends  the  avoidance  of  what- 
ever tends  to  produce  it,  but  unfortunately  he  leaves  his  readers 
entirely  in  the  dark  upon  this  subject.  In  advanced  stages  of 
the  affection,  the  author  has  often  succeeded  in  arresting  its  pro- 
gress by  widening  the  groove  at  the  bottom,  and  afterwards  filling 
it  with  gold.  This,  in  the  majority  of  cases,  will  prove  success- 
ful. The  patient  should  be  cautioned  against  the  use  of  stiff- 
bristled  tooth-brushes ;  and  should  not,  in  using  any  kind,  make 
too  much  movement  across  the  front  teeth,  but  rather  up  and 
down.  Should  the  groove  become  discolored,  it  will  be  proper 
to  use  occasionally  a  little  fine  rotten-stone  or  prepared  chalk  on 
a  small  stick  of  some  hard  wood. 


CHAPTER   SEVENTEENTH. 

SPONTANEOUS  ABRASION  OF  THE  CUTTING   EDGES  OF 
THE  FRONT  TEETH. 


Toe  spontaneous  abrasion  of  the  cutting  edges  of  the  front 
teeth  18  tin  uffection  of  very  rare  occurrencep  It  commences  on 
the  centra]  inci^sors ;  proceeding  thence  to  the  laterals,  the 
cuspids,  and  gometimes,  though  very  rarely,  to  the  first  hiam- 
pids.  Teeth  thui^  affected  have,  when  the  jaws  are  closed,  & 
truncated  appearatice;  the  upper  and  lower  teeth  do  not  come 
together,  and  they  are  rather  more  than  ordinarily  susceptible 
to  the  action  of  acids,  or  of  heat  and  cohl.  In  other  respects, 
little  or  no  inconvenience  h  experienced  until  the  crowns  of  the 
affected  teeth  are  nearly  destroyed. 

Its  progress,  as  in  the  case  of  abrasion  of  the  labial  stirfti 
is  exceedingly  variable.  It  soinetinies  destroys  half  or  two- 
thirds  of  the  crowns  of  the  central  incii^ors  in  two  or  three 
years ;  at  other  times  seven  or  eight  years  are  required  to  pro- 
duce the  same  effect.  In  one  case  which  came  under  our  own  ob- 
servation, the  abrasion  had  extended  to  the  bicuspids;  and  the 
central  incisors  of  both  jaws  were  so  much  wasted,  that  on 
closing  the  mouth,  they  did  not  come  together  by  nearly  three- 
eighths  of  an  inch;  yet  two  years  only  had  elapsed  since  its 
commencement.  In  another  case,  where  it  had  been  going  on 
for  seven  years,  it  had  not  extended  to  the  cuspids,  and  the  apace 
between  the  upper  and  lower  incisors  did  not  exceed  an  eighth 

of  an  inch.  The  subjects  of 
these  two  were  gentlemen— 
the  first  aged  about  twenty- 
eight,  and  the  other  twenty- 
one. 

Mr.  Bell  gives  an  interesting 

case  (Fig,  155)  of  a  gentleman 

whose  teeth  were  thus  affected  :   ^^  About  fourteen  months  since 

(1831),  thiy  gentleman  perceived  that  the  edges  of  the  incisors,  both 

above  and  below,  had  become  slightly  worn  down,  and,  as  it  were, 


Fia.  155, 
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uncatefU  80  that  thej  could  no  longer  be  placed  in  contact  with 
tiMih  other.  This  continued  to  increase  and  extend  to  the  late- 
ral incisors,  and*  afterward,  succesBively,  to  the  cuspids  and 
Ikicuspidd.  There  has  been  no  pain,  and  only  a  trifling  degree 
pf  uneasiness,  on  taking  acids,  or  any  very  hot  or  cold  fluids, 
to  the  mouth.  When  I  first  saw  these  teeth,  they  had  exactly 
le  appearance  of  having  been  most  accunitely  filed  down  at  the 
Igee,  and  then  perfectly  and  beautifully  polished;  and  it  has 
low  extended  so  far,  that  when  the  mouth  is  closed,  the  anterior 
lgC8  of  the  incisors  of  the  upper  and  lower  jaws  are  nearly  a 
[uarter  of  an  inch  asunder.  The  cavities  of  those  of  the  upper 
w  must  have  been  exposed,  but  for  a  very  curious  and  beautiful 
ivision ;  they  have  become  gradually  filled  by  a  deposit  of 
bony  matter,  perfectly  solid  and  hard,  but  so  transparent 
t  nothing  but  examination  by  actual  contact  could  convince 
11  observer  that  they  were  actually  closed.  This  appearance  is 
xceedingly  remarkable,  and  exactly  resembles  the  transparent 
Imyers  which  are  seen  in  agatose  pebbles,  surrounded  by  a  more 

Eue  mass*  The  surface  is  uniform,  even,  and  highly  polished, 
continues,  without  the  least  break,  from  one  tooth  to  an- 
'.  It  extends  at  present  to  the  bicuspids,  is  perfectly  equal 
Iwtli  sides,  and  when  the  molars  are  clcsed,  the  opening,  by 
ttus  Io89  of  substance  in  front,  is  observed  to  be  widest  in  the 
©entre,  diminishing  gradually  and  equally  on  both  sides  to  the 
bat  bicuspidj»." 

CAUSES, 
With  regard  to  the  cause  of  this  raost  extraordinary  affection, 
Mr.  Bell,  referring  to  the  case  which  he  describes,  says,  he  is 
**  wholly  at  a  loss  to  offer  even  a  conjecture.  It  cannot  have  been 

troduce*!  by  the  friction  of  mastication,  for  these  teeth  have 
ever  been  in  contact  since  the  commencement  of  the  aflFection; 
liar  does  it  arise  from  any  apparent  mechanical  cause,  for  nothing 
is  employed  to  clean  the  teeth,  except  a  soft  brush.  Absorption 
will  e4|ually  fail  to  account  for  it;  for  not  only  would  this  cause 
Uperate,  as  it  always  does,  irregularly;  but  we  find  that,  instead 
i>r  these  teeth  being  the  subjects  of  absorption,  a  new  deposition 
of  bony  matter  is,  in  fact,  going  on,  to  fill  the  pulp*cavtties  which 
odd  otherwise  be  exposed/' 
27 
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Mr*  Bell  13  correct  m  supposing  that  it  is  oot  the  result  either 
of  mechanical  action  or  absorption.  If,  then,  neither  of  theie 
agenciei:^  are  concerned  in  its  production,  it  must  be  theresnliof 
some  chemical  action ;  though  not  of  the  salivarj  fluids  of  At 
mouth,  for  if  so,  every  part  of  the  exterior  surfaces  of  the  teeth 
would  be  acted  on  alike.  This  affection,  as  well  as  the  one  lani 
noticed,  the  author  is  disposed  to  attribute  to  the  action  of  ucid- 
ulated  mucus.  The  anterior  surfaces  of  the  upper  front  teeth 
not  being  so  frequently  washed  by  the  saliva,  the  mucous  secre- 
tions of  the  upper  lip  are  often  permitted  to  remain  on  iheie 
portions  of  the  teeth  for  a  considerable  length  of  time;  and  to 
the  presence  of  these,  when  in  an  acidulated  condition,  we  he- 
lieve  the  denuding  process  to  be  attributable;  while  the  abrasion 
of  the  cutting  edges  of  the  incif^ors  and  cuspids  is  caused  by  an 
acid  mucus,  secreted  from  the  raucous  follicles  of  tlie  end  of  the 
tongue,  which  is  brought  in  contact  with  the  cutting  extremities 
of  the  front  teeth  almost  constantly. 

Dr.  Nuhn,  a  German  physician,  describes  a  gland  which  h« 
has  recently  discovered  in  the  interior  of  the  tip  of  the  tongue. 
It  is  represented  as  having  a  number  of  duets  opening  through 
the  mucous  membrane  over  it.  It  is  thought  to  be  a  mucous 
gland,  and  it  may  be  that  this  gland,  in  peculiar  diathefles, 
secretes  the  acidulated  mucus  which  may  cause  the  affection 
under  consideration.  Be  this  hypothesis  correct  or  not,  it  is 
evidently  the  result  of  the  action  of  a  chemical  agent;  and  tbit 
this  is  furnished  by  the  end  of  the  tongue  is  rendered  more  than 
probable  from  the  fact,  that  it  is  brought  in  contact  with  the 
cutting  edges  of  the  teeth,  almost  every  time  the  mouth  ifl 
opened. 


TREAT.MENT. 

If  the  tendency  to  an  acidulated  condition  of  the  muooi* 
secretions  of  the  mouth  could  be  overcome  or  counteracted,  the 
progress  of  this  affection  of  the  teeth,  perhaps,  might  be  arrcHted* 
But  the  permanent  cure  of  an  obscure  abnormal  conditioa  rf 
any  secretion  is  a  tedious,  difficult  and  often  impossible  thing- 
It  may  require  hygienic  and  constitutional  treatment,  such  »* 
comes  more  within  the  province  of  the  family  physician  tlisn  of 
the  dentist.  But  we  know  of  no  treatment  that  will  control  or 
arrest  this  singular  disease. 


CHAPTER    EIGHTEENTH, 


MECHANICAL  ABRASION  OF  THE  TEETH. 


"Were  it  true,  as  declared  by  Riclioraiid,  that  the  loss  of  the 
enamel  occasioned  by  friction  i^  repuirt'd  by  :i  new  growth,  it 
would  newer  suffer  permanent  loss  froEi  mechanical  abrasion. 
But  enamel  and  dentine,  once  formed,  pas&  beyond  the  sphere  of 
that  reparative  power  found  in  other  bony  ti.ssucs  where  red 
blood  circulates  freely.  New  enamel  is  therefore  never  formed 
after  the  eruption  of  the  tooth;  and  new  dentine  only  upon  the 
surface  of  the  lining  membrane,  which  is  exceedingly  vascular. 

The  teeth  rarely  suffer  loss  of  substance  from  friction  when 
the  ineidors  of  the  ujrper  jaw  shut  in  front  of  those  of  the 
lover*  It  is  only  w^hen  the  former  fall  directly  upon  the  latter, 
that  mechanical  abrasion  of  the  cutting  edges  can  take  place,  and 
when  this  happens,  they  sometimes  suffer  great  loss  of  substance. 
Tb«  crowns  of  these  teeth  are  occasionally  worn  entirely  off^ 
while  those  of  the  molars  and  bicuspids  arc,  comparatively,  little 
affected.  The  lateral  motions  of  the  jaw,  being  in  these  cases 
unrestricted — and  this  motion  being  of  cour^^e  greater  at  the 
anterior  than  at  the  posterior  part  of  the  mouth — it  necessarily 
happens  that  the  front  teeth  suffer  the  most  abrasion.  Some- 
limes  all  the  teeth  are  worn  off  alike;  at  other  times,  owing  to 
die  peculiar  manner  in  which  the  jaws  come  together,  the  abra- 
aiou  ia  confined  to  a  few. 

Mr.  Bell  believes  that  certain  kinds  of  diet  tend,  more  than 
otherii.,  to  produce  abrasion  of  teeth;  in  proof  of  whicli  he  tells  us 
that  sailors,  who,  the  greater  portion  of  their  lives,  live  on  hard 
biacuita,  have  only  a  small  part  of  the  crowns  of  their  teeth  re- 
mainmg.  But  the  antagonism  of  the  teeth  has  much  more  to  do 
with  it  than  the  nature  of  the  food ;  though  of  course  when  they 
do  strike  in  such  a  way  as  to  wear  the  cutting  surfaces,  very  hard 
or  gritty  articles  of  food  would  make  the  abrasion  more  rapid. 

When  the  front  teeth  of  the  lower  jaw  strike  against  the 
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palatine  surface  of  those  of  the  upper,  the  latter  are  sometin^  ^ 
worn  away  more  than  three-fourths,  and  in  some  instances  ^  *»- 
tirely  up  to  the  gums.     We  have  seen  the  teeth  of  some  inc^Mi- 
viduals  so  ipuch  abraded,  in  this  way,  that  little  of  the  croi^^n 
remained,  except  the  enamel  on  the  anterior  surface. 

The  wearing  away  of  the  crowns  of  the  teeth  would  expoi^^ 
the  lining  membrane ;  were  it  not  that  Nature,  in  anticipation  ^^f 
the  event,  sets  up  an  action  by  which  the  pulps  are  transform^^sd 
into  a  substance  called  osteo-dentine,  which  is  analogous  in  stru  -^^ 
ture  to  cementum.  By  this  beautiful  operation  of  the  econom^^y, 
the  painful  consequences  that  would  otherwise  result  are  wholZ!Sj 
prevented. 


CHAPTER    NINETEENTH. 


rURES  AND  OTHER  INJUKIES  OF  THE  TEETH 
FROM  MECHANICAL  VIOLENCE. 


The  injuries  to  which  teeth  are  subject  from  mechanical 
iolence,  are  so  variable  in  tboir  character  and  results,  as  to 
eoder  a  detailed  description  impoBsiblir*  The  aame  amount  of 
iolence  inflicted  upon  a  tooth  due8  not  always  produce  tiie  same 
ffect.  The  nature  and  extent  of  the  injury  will  depend  as  much 
ipon  the  physical  condition  of  the  teeth,  the  state  of  the  consti- 
titioual  health,  and  tlie  susceptibility  of  the  body  to  morbid 
Dpretsdiona,  as  upon  the  violence  of  the  blow*  Thus,  a  blow 
uffieiently  severe  to  loosen  a  tooth,  might  not,  in  one  case,  be 
ttfoductive  of  any  permanent  bad  consequences;  while  in  another, 
k  might  cause  the  death  of  the  organ  and  intiainmation  of  the 
Lijacent  parts,  as  well  as  necrosis  of  the  alveolus* 
^K  tooth  of  compact  texture,  and  in  a  healthy  mouth,  may  be 
liPRved  of  a  portion  of  its  substance  without  any  serious  injury ; 
mt  a  similar  loss  of  substance  in  a  tooth  not  so  dense  in  struc- 
arei  would  be  likely  to  produce  inflammation  and  suppuration 
if  the  lining  membrane,  and  possibly  of  the  alveolo-dental 
leriostcura.  Hence,  in  order  to  form  a  correct  opinion  of  the 
esolt  of  injuries  of  this  sort,  we  must  take  into  consideration, 
|ol  ooly  the  character  of  the  tooth  upon  which  the  blow  has 
ie^i  inflicted,  but  also  the  state  of  the  mouth  and  the  health  of 
6  individual. 

If  the  tooih  is  not  loosened  in  its  socket,  any  injmy  resulting 
om  the  loss  of  a  small  portion  of  the  enamel,  or  even  of  the 
utine,  may  be  prevented  by  smoothing  the  fractured  surface 
ith  a  file,  that  the  juices  of  the  mouth  and  particles  of  extra- 
us  matter  may  not  be  retained  in  contact  with  it.  But  if 
c  tooth  is  loosened,  and  inflammation  of  the  investing  mem- 
[6  hag  supervened,  leeches  should  be  applied  to  the  gums, 
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and  the  mouth  washed  several  times  a  day  with  some  ftstring^  ^^ 
lotion^  until  the  inflammation  subsides. 

When  n  tuolh  has  been  displaced  from  its  socket  hy  a  Wo  ^^^ 
and  its  vascular  connection  with  the  general  system  destroye  ^^^ 
necrosis  must,  as  an  almost  necessary  consequence,  be  the  resnfc  t. 
An  imperfect  onion  between  the  tooth  and  alveolus  may  som^*^ 
times  be  re-established  by  the  effusion  of  coagulable  lymph,  ai^  -d 
the  formation  of  an  imperfectly  organized  membrane ,  but  tlfl^B^ 
tooth  will  ever  after,  from  the  slightest  cold,  or  derangement  C— ^jfH 
the  digestive  organs,  be  liable  to  become  sore  to  the  touch,  au  -^  ^ 
in  most  cases  will  ultimately  assume  a  muddy-brown,  unheahh  — "~T 
appearance. 

The  author  has,  on  several  occasions,  replaced  teeth  that  ha 
been  knocked  from  their  noekets ;  but  in  only  two  instances  wa 
the  operation  attended  with  anything  like  success.     The  subjec 
in  one  case  was  a  healthy  boy,  of  about  thirteen  years  of  ag 
who,  while  ])hiying  bandy,  received  a  blow  from  the  club  of  on»- 
of  his  playmate^*,  which  knocked  the  left  central  incisor  of  th^ 
upper  jaw  entirely  out  of  its  socket.     He  saw  the  boy  abou  .^c*** 
fifteen  minutes  after  the  accident.     The  alveolus  was  filled  witH  ^^"^ 
coagulated   blood.     This    he   sponged   out,    and,    after   havin*^.  -^"^8 
bathrd  the  tootli   in  tepid  water,  carefully  and  accurately  re- ^^3^*' 
placed   it  in  its   socket,  and  secured  it  there  by  silk  ligature^^^^** 
attached  to  the  adjacent  teeth.      On  the  following  day  the  gttm^i^^H| 
around   the  tooth  were  considerably  inflamed,  to  reduce  which^^^^B 
inflammation  he  directed   the  application  of  three  leeches  and^^^ 
the  frequent  use  of  diluted  tincture  of  myrrh  as  a  wash  for  the  '^^  '^ 
mouth.    At  the  expiration  of  four  weeks  the  tooth  became  firmly 
fi.ied  in  its  socket,  but   from  the  effusion  of  coagulable  lymph, 
the  alveolar  membrane  was  thickened,  and  the  tooth,  in  conse* 
(juence,  protruded  somewhat.     A  slight  soreness,  on  taking  cold, 
has  ever  since  been  experienced. 

Dr.  Noyes,  of  Buhiuiore,  mentioned  to  the  author  a  oaee  of  a 
somewhat  similar  character.  The  subject  was  a  boy  about  ten 
years  of  age.  One  of  his  front  teeth  waa  forced  from  its  socket 
by  a  fall.  It  wa.s  replaced  shortly  after,  and  in  a  few  weeks  • 
became  firm  in  it»  alveolus.  Mr.  Bell  also  mentions  a  cwt' 
attended  with  a  like  result- 

The  alveolar  processes  and  jaw-bones  are  sometimes  seriously 


injured  by  mechanical  violence.     In  1834,  the  author  was  re- 

qiutsterl  hy  the  hite  Dr.  Baker,  of  Baltimore,  to  visit,  with  him, 

m  lady  who,  by  the  upsetting  of  a  stage,  had  her  face  severely 

lirui^ed  and  lacerated.     All  that  portion  of  the  lower  jaw,  which 

cotiUtDed  the  six  anterior  teeth,  was  aplintered  off,  and  was  only 

relaiaed  in  the  mouth  by  the  gums  and  integuments,  with  which 

il  was  connected.     The  wounds  of  her  face  having  been  properly 

dressed,  the  detached  portion  of  the  jaw  was  carefully  adjusted 

and  secured  by  a  ligature  pas8ed  around  the  front  teeth  und  first 

molard,  and  by  a  bandage  on  the  outside,  around  the  chin  and 

back  part  of  the  head*     Her  mouth  was  washed  five  or  six  times 

a  day  with  diluted  tincture  of  myrrh.     The  third  day  after  the 

accident  Dr.  Baker  directed  the  loss  of  twelve  ounces  of  blood ; 

and,  in  five  or  six  weeks,  with  no   other  treatment  than  the 

dre^^sing  of  the  wounds,  she  perfectly  recovered. 

It  often  happens  that  the  crown  of  a  tooth  is  broken  off  at  the 
neck.  We  have  known  the  crowns  of  four,  and  in  one  case  of 
thirteen  teeth  to  be  fractured  by  a  single  blow.  The  subject  of 
the  Inst  case  was  a  fireman,  who,  in  1835,  received  an  accidental 
blow  on  his  mouth  from  the  head  of  an  axe,  which  broke  off  the 
crowns  of  all  the  upper  and  lower  incisors,  two  cuspids,  and 
three  of  the  bicuspids  of  the  inferior  maxilla.  The  subject  in 
the  other  case  was  a  boy  about  twelve  years  of  age,  who,  from  a 
similar  accident,  occasioned  by  running  up  suddenly  behind  a 
man  who  was  chopping  wood,  had  the  crowns  of  his  upper  in- 
cisora  broken  off.  In  both  of  these  cases  the  inflammation  which 
supervened  was  so  great  as  to  render  the  removal  of  the  roots 
necestsary.  The  crowns,  fangs,  and  alveolar  processes  are  some- 
times ground  to  pieces,  or  the  teeth  driven  into  the  very  sub- 
stance of  the  jaw,  Mr.  Bell  says  he  once  found  a  central  in- 
cisor so  completely  forced  into  the  bone,  that  he  thought  it  to 
be  the  remains  of  a  fang,  but,  on  removing  it,  found  it  to  hv  an 
entire  tooth* 

When  the  crown  of  a  tooth  has  been  broken  off  by  a  blow,  the 
root  should,  as  a  general  rule,  be  immediately  extracted,  because 
the  injury  it  has  received  will  seldom  permit  it  to  remain  with 
We  have  sometimes  eniirafted  artificial  crowns  on 
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ch  ruiits,  but  the  practice  is  usually  a  bad  one.     If  the  tooth 
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is  to  be  replaced  with  an  artificial  substitute,  the  root  shouIA  ^ 
first  extracted :  in  some  cases,  however,  the  fang  may  be  fill^ 
and  a  tooth  set  upon  it,  not  by  pivot,  but  attached  to  a  plate. 

But  whether  the  loss  of  the  crown  be  replaced  or  not,  the  root 
can  seldom  remain  without  injury,  for  after  the  inflammation  itx^ 
duced  by  the  concussion  of  the  blow  has  sufficiently  subsided,  ov 
terminated  in  suppuration  of  the  lining  membrane,  which  i^ 
usually  does,  it  acts  as  a  morbid  irritant  to  the  socket  and  adjst— 
cent  parts,  and  for  this  reason  should  be  removed. 


CHAPTER     TWENTIETH. 

I>ISEASES  OF  THE  DENTAL  FULP  AND  PERIOSTEUM. 

The  pulp  of  a  tooth,  from  the  high  degree  of  vitality  with 
iiich  it  h  endowed,  is  one  of  the  most  sensitive  structures  of 
le  hody,  and  like  other  parts  is  liable  to  become  the  seat  of 
prions  morbid  phenomena.  Its  susceptibility  to  morbid  im- 
f^esiona  is  influenced  by  a  variety  of  €i^cumatanuet!^^  such  as 
perament,  habit  of  body,  the  state  of  the  constitutional  health, 
condition  of  the  hard  stractures  of  the  tooth,  etc.  A  cause, 
pich  under  some  circumstances  would  not  be  productive  of  the 
i^ltest  disturbance,  might,  under  others,  give  rise  to  active  in- 
limimition,  with  all  its  painful  and  disagreeable  concomitants. 
loireaaed  irritability  (hypersesthesia)  may  exist  independently 
«ny  organic  change,  either  in  the  pulp*  dentine,  or  enameL 
fc«%jnple8  are  often  met  with  in  females  during  gestation ; 
^^  it  arises  more  frequently  as  a  consequence  of  caries  than 
^^iy  any  other  cause  connected  with  the  teethe  Even  before 
^^  disease  has  penetrated  to  the  central  chamber  of  the  organ, 
f^^  pulp  often  assumes  a  most  wonderful  and  marked  increase  of 
^i  lability,  either  from  functional  disturbance  arising  from  de- 
^^*ipoeition  of  the  dentine,  impaired  relationship  between  the 
'  o,  or  from  being  more  exposed  to  the  action  of  external  dele- 
^*"ioa8  agents.  Impaired  digestion,  as  well  as  a  disordered  state 
other  functions  of  the  body,  frequently  produces  the  same 


The  susceptibility  of  the  pulp  to  impressions  of  heat  and  cold, 
of  acids,  is  always  increased  by  heightened  irritability. 
en  this  exists  to  any  considerable  degree,  the  mere  contact 
t)f  these  agents  with  the  tooth  is  often  prorluctive  of  severe  pain, 
Tftich,  on  their  removal,  usually,  very  soon  subsides.  The  pulp, 
bowever,  may  remain  in  this  condition  for  months,  and  even 
years,  without  becoming  the  seat  of  inflammatory  action. 
Freternatural  sensibility  of  the  dentine,  whether  in  a  sound  or 
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takes  place,  it  will  prevent  subsequent  irritation  from 

It  is  worthy  of  remark,  however,  that  the  pain 

rd,  IS  in  proportion  to  the  sensibility  of  the  Hubjacent 

If  thi8  19  Jestroyed  previously  to  filling  the  tooth, 

upon  the  pulp  will  be  as  effectually  prevented  as  by 

osition  of  a  non- con  ducting  stihstance.     But  in  the 

tion  of  agents  for  this  purpose,  there  is  danger  of  destroy- 

vitality  of  the  pulp.    The  employment  of  them,  however, 

to  more  frequently  to  prevent  pain  during  the  removal 

an  to  relieve  any  subsequent  irritation  from  impres- 

r  heat  and  cold. 

IDious  acid,  cobalt,  chloride  of  zinc,  chloroform,  and  the 
cautery  have  all  been  employed  in  the  treatment  of  sensi- 
e, 

f  arsenious  acid  in  dental  practice,  has  hitherto  been 
ifined  to  the  destruction  of  the  vitality  of  the  pulps  of 
it  will  also  destroy  the  sensibility  of  the  dentine,  and 
tialile  the  operator  to  remove,  without  pain,  the  .serai- 
losed  parts  of  a  sensitive  carious  tooth,  preparatory  to 
^  In  employing  it  for  thic*  purpose,  however,  great  care  is 
iTj  to  prevent  the  destruction  of  the  vitality  of  the  pulp, 
IP  injection  of  the  vessels  of  the  dentine.  This  is  very 
K)  happen  when  applied  to  a  tooth  of  a  very  soft  texture, 
illy  if  in  the  mouth  of  a  young  person,  and  when  the 
lends  nearly  to  the  pulp-cavity.  The  action  of  arsenic, 
intervening  hard  structures,  on  the  pulp,  would  seem. 
It  instance,  to  cause,  in  some  way,  the  decomposition  of 
bules  of  the  bl<«od  ;  whereby  a  pinkish-purple  tinge  is 
the  serous  portion  of  this  fluid,  which  is  conveyed  to 
rt  of  the  dentine.  It  seems,  also,  to  exert  some  peculiar 
pon  the  microscopic  vessels  of  thi^  tissue:  for  the  fluid 

Hcircnlate  is  now  evidently  everywhere  effused  from 
and  brought  into  direct  contact  with  the  earthy  salts, 
em  so  deeply  as  to  impart  to  the  crown  of  the  t.«mth 
ih  or  purple  hue,  distinctly  seen  through  the  translucent 
►covering*  Three  or  four  cases  in  which  this  hjis  happened 
icurred  in  the  practice  of  the  author. 
the  application  of  arsenic  to  a  tooth  is  not  necessarily 
by  this  effect.    It  is  only  in  young  persoiLs,  and  in  teeth 
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of  a  Terj  aoft  textnire,  tkmt  thi»  is  liable  to  occur,  imless  per- 
Billed  to  remain  in  the  tooth  for  a  long  time.     When  it  b  tued 
flMrelj  for  the  purpose  of  destrojiDg  the  Titalitj  of  the  sur&rt 
of  the  dentine  mt   the  bottom  of  the  cmvitj,  preporatorj  to  ih 
introdactioii  of  m   filling,  and  to  prevent  irritation  of  the  palp 
from  impressioDS  of  heat  and  cold,  it  should  never  be  permitted 
to  remain  more  than  two  hoars.     At  the  expiration  of  this  tittf 
it  should  be  removed,  and  after  thoroughly  washing  and  irjihf 
the  cavity,  the  filling  may  be  introduced,  without  danger  of  s«J>- 
8e<{Qent  irritation  of  the  pulp  or  discoloration  of  the  toolk   Tki 
tbirtieth,  fortieth^  or  even  6ftieth  part  of  a  grain,  with  An  qial 
quantity  of  sulphate  of  morphia,  is  snfficlent  to  apply  to  a  U)<»tk 
It  should  be  put  on  a  dossil  of  raw  cotton  or  lint  nioidtt^iied  iridi 
creosote,  and  placed  directly  upon   the  bottom  of  the  c»ri^. 
After  the  arsenic  has  been  applied,  the  cavity  should  be  car«fttlly 
filled  with  wax,  mastic,  or  Hiirs  stopping,  to  preveut  the  poai 
bility  of  its  escaping  into  the  mouth   and  to  exclude  the  bucd 
fluids.     When  the  cavity  is  on  the  approjcimal  surface  af  ike 
tooth,  additional  security  may  be  obtained  by  passing  a  ligttore 
of  floes  silk  three  or  four  times  around  it  and  tying.    A  snaU 
ring  cut  from  the  end  of  a  tube  of  caoutchouc  placed  on  tie 
tooth  is  even  better  than  a  ligature  of  silk- 

Dr.  Arthur  recommends  the  use  of  cobalt  for  destroying  mdfW 
sensibility  of  dentine.  He  has  used  it  for  several  years,  id 
believes  it  to  be  as  certain  in  its  effects  as  arsenious  acid  wA\m 
liable  to  injure  the  pulp  of  the  tooth.  It  is  the  arsenic,  liFf* 
ever,  with  which  the  cobalt  is  combined  that  produces  the  effect; 
but  he  thinks  that  its  union  with  the  cobalt  renders  il  less  li^ 
to  be  taken  into  the  dentine  by  absorption,  and  as  a  consiHjtteiiCt, 
less  liable  to  produce  a  deleterious  action  upon  the  pulp.  Un 
used  in  the  form  of  a  brownish-black  oxyd,  reduced  lo  %  4w 
powder,  and  applied  to  the  tooth  in  the  aame  manner  as  »mmc«i 
acid. 

For  the  destruction  merely  of  morbid  sensibiUty  in  the  foM 
structures  of  a  tooth,  chlorid  of  ainc,  according  to  the  siithor* 
experience,  although  somewhat  less  certain  in  its  efiectt,  • 
superior  to  any  preparation  dependent  for  its  active  nreperWi 
upon  the  presence  of  arsenic.  With  this  agent  it  rarely  hsppe- 
that  more  than  five  minutes  are  required  to  obtain  the  d«S 


^ect.  Althongh  a  powerful  eseharotic,  it  does  not,  m  all 
1  preparations  are  liable  to  do,  produce  any  deleterious 
on  the  pulp  of  the  tootli.  It  h  thought,  however,  in  some 
ien  to  modify  the  texture  of  the  dentine;  and,  in  the  opinion 
eoine  practitionerg^  so  mach  so  as  to  render  it  more  easily 
leted  tipon  hj  decaying  agencies*  When  first  applied,  it  excites 
I  sensation  of  heat,  followed  by  burning  pain,  but  these  soon 
lubside,  and  on  removing  it  from  the  tooth,  the  paris  of  the 
piiTity  with  which  it  was  in  contact,  will,  in  a  large  majority  of 
Ihe  case^  he  found  totally  insensible  to  the  touch  of  ah  instru- 
iient*  I>r,  F*  N.  Seabury  relates  a  case  in  which  he  applied  it 
iireetiy  to  the  exposed  pulp  of  an  aching  tooth.  The  pain, 
Irhich  at  first  was  increased,  soon  subsided,  and  after  removing 
llie  chlorid,  the  tooth  was  filled  in  the  usual  way,  without  Jucon- 
Irenience  to  the  patient. 

f  The  ehlorid  may  he  applied  directly  to  the  cavity  of  a  sensi- 
five  tooth,  without  being  combined  with  any  other  substance,  on 
p  little  raw  cotton  or  lint ;  or  it  may  be  made  into  a  paj?te  by 
bnixing  it  with  an  eciual  quantity  of  flour,  the  moisture  which  it 
khfiorbs  from  the  atmosphere  being  sufficient  for  the  formation  of 
fire  paste  ;  or  it  may  be  mixed  with  a  little  pure  anhydrous  sulphate 
of  lime,  in  an  impalpable  powder,  and  then  applied  to  the  tooth. 
But  before  this  is  done,  as  much  of  the  decomposed  dentine  as 
ible  fthould  be  removed,  and  the  application  should  he  held 
tly  in  contact  with  the  part  of  the  cavity  upon  which  it  is  in- 
nded  to  act.  This  may  be  done  by  filling  the  cavity  after  it 
been  put  in,  with  softened  wax  or  raw  cotton.  The  chlorid 
remain  in  the  tooth  from  five  to  ten  minutes,  or  until  the 
burning  sensation  produced  by  it  ceases,  A  single  application 
will  generally  suffice  to  destroy  the  sensibility  of  the  walls  of  the 
cavity  to  a  sufficient  depth  to  enable  the  operator  to  remove  any 
remaining  portions  of  decayed  dentine  without  pain,  and  to  obtund 
the  vitality  of  the  floor  of  the  cavity  sufficiently  to  prevent  the 
ferftDmiBfiion  of  impressions  of  heat  and  cold  to  the  pulp.  A 
leconA,  und  even  a  third  application,  however,  will  sometimes  be 
ref|ttircd.  We  have  before  referred  to  the  local  action  of  chloro- 
form* It  is  brief  in  its  effect,  and  calls  for  repeated  application 
in  a  long  operation,  but  has  the  advantage  of  being  totally  free 
trwm  the  possibly  iojuriou!*  action  of  arsenic,  cobalt  and  oxyd 
of  nnc 
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ht  by  some,  as  it  is  more  deBtructible  than  asbestos  oi  gutta 

cha,  to  be  objectionable ;  but  cut  off,  as  it  necessarily  would 

in  the  boitonj  of  the  cavity  beneath  the  filling,  its  liability  to 

.ndergo  any  chiinge,  woultl  seem  to  be  rendered  wholly  impossi- 

It  10  objected  to  its  use,  that  it  is  of  a  more  porous  nature 

gtitta  percha,  and  cannot  he  adapted  as  perfectly  to  the  in- 

(|uaUties  of  the  floor  of  the  cavity.     Also  tliat  there  is  danger 

In  introduced  the  filling  of  forcing  some  portions  of  the  gold 

Ihroagh  it,  unless  a  very  thick  piece  be  used.     Oiled  silk  has 

m^  been  used  in  some  cases  v  ery  successfully,  but  it  is  not  as 

[mfd  a  non-conductor  as  any  of  the  afore-mentioned  agents. 

But  a  metallic  filling  is  not  the  only  medium  through  which 
impresaion^  of  hent  and  cold  are  conveyed  to  the  dental  pulp. 
IWlien  the  dentine  on  the  coronal  extremity  or  side  of  a  tooth 
OQinee  very  thin  from  ]om  of  substance,  occasioned  by  mechani- 
r  spontaneous  abrasion,  by  the  use  of  the  file,  erosion,  or 
cause,  the  pulp  sometimes  becomes  painfully  susceptible 
e  action  of  these  agents.  Loss  of  substance  from  any  of 
causes^  is  also  often  attended  by  exalted  sensibility  of  the 
sed  dentine;  and  when  this  is  the  case,  the  contact  of  acids 
with  it  is  productive  of  more  or  less  pain.  Nature,  however, 
Mj  prevents  the  painful  consequences  that  would  naturally 
arise  from  continued  abrasion  of  the  coronal  ends  of  the  teeth 
mud  the  con*«equent  exposure  of  their  nervous  pulp,  by  the  gradual 
iwsification  of  this  organ ;  so  that  by  the  time  it  wouhl  become 
^exposed,  it  is  converted  into  osteo-dentine.  But  this  does  not 
ttlway**  take  place  in  time  to  prevent  irritation  and  pain. 

When  irritation  of  the  pulp  occurs  in  a  tooth  that  has  been 
fled  on  one  or  both  sides,  so  much  so  as  to  leave  only  a  thin 
covering  of  dentine,  the  best  known  means  of  preventing  morbid 
sensibilitj  is,  to  keep  the  filed  surface  constantly  clean  by 
frei|uent  friction,  with  a  brush  and  waxed  tioss  silk,  or  with  some 
^ther  suitable  substance.  This  operation  should  be  repeated 
after  each  meal,  and  in  the  morning  immediately  after  rising, 
and  at  night  before  going  to  bed. 

When  caries  has  extended  to  the  central  cavity,  irritation  is 
often  produced  by  contact  of  partially  decomposed  portions  of 
e  or  other  foreign  matter  with  the  pulp.      The  proper 
indication  in  such  cases,  it  is  scarcely  necessary  to  say. 
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confiistB  in  the  removal  of  all  matter  from  the  tooth  that  can  &ct 
either  as  a  mecbaDical  or  chemical  irritant.  ThU  done,  the 
cavity  in  the  tooth,  supposing  the  pulp  to  be  in  a  healthy  confii- 
tion,  should  be  properly  filled. 

But  when  the  irritation  arii^es  as  a  consequence  of  exiiheJ 
irritability  and  increased  vascular  action  of  the  pulp,  dependent 
upon  disease  or  altered  function  of  some  other  part  or  parisi  of 
the  body,  the  remedial  indications  are  different.  The  treatment 
then  should  be  juMressed  to  the  primury  affection*  Examples  of 
this  sort  are  of  frequent  occurrence*  They  are  met  with  almoflt 
daily,  particularly  in  females  during  gestation,  in  dyspeptie 
individuals,  and  in  persons  affected  with  gout  and  chronic  rheu- 
matism* They  are  also  sometimes  met  with  in  individuals  who 
have  b£^en  exposed  to  miasmatic  emanations  of  marshy  diBtrictfl, 
when  the  irritation  assumes  an  intermittent  form,  occarring  at 
stated  intervals  of  twenty-four,  forty-eight  or  seventy-two  hoorfi, 
and  continuing  from  one  to  three  hours.  Some  of  the  wont 
forms  of  tooth-ache  are  produced  hy  one  or  other  of  these  cauaca. 

The  local  disturbance,  when  it  occurs  in  females  during  preg- 
nancy, may  generally  be  removed  by  mild  aperients,  warm  foot* 
bath  and  anodynes  at  night  on  going  to  bed.  When  it  depends 
upon  other  kinds  of  derangement  of  the  uterine  organs,  treatment 
suited  to  the  peculiar  indications  of  the  case  should  be  instituted. 
When  it  occurs  in  a  person  affected  with  dyspepsia,  rheumatiftm 
or  gout,  the  constitutional  treatment  required  by  the  particnUr 
disease,  constitutes  the  proper  remedy.  When  the  irritation 
assumes  an  intermittent  form,  an  emetic  or  cathartic,  followed  by 
quinine,  will  generally  put  a  atop  to  the  local  disturbance,  pro- 
vided it  has  no  connection  with  caries  of  the  crown  of  the  tooth. 


INFLAMMATION. 

The  pulp  of  a  tooth,  when  healthy,  has  a  grayish-white  ap- 
pearance, and  its  capillaries  are  invisible  to  the  naked  eye,  bat 
when  it  becomes  the  seat  of  aeuU  or  active  inflammation,  they 
may  be  distinctly  seen ;  the  organ  then  assumes  a  bright  reJ 
color.  Inflammation  having  established  itself,  soon  extends  to 
every  part  of  the  pulp,  and  even  to  the  alveolo-dental  periosteum- 
When  permitted  to  run  it.s  course  uninterruptedly,  it  usually 
terminates  in  suppuration  in  from  three  to  eight  or  ten  days, 
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le  unyielding  nature  of  the  walls  of  the  cavity  in  which  it 
^fyn  all  i*ides,  enclosod,  renders  expansion  of  the  pulp  irnpoa- 
and  as  its  capillaries  become  distended  with  bloody  they 
on  the  nervous  filaments  which  are  everywhere  distributed 
it,  CAUsing  at  fir?t  constant  gnawing  pain;  which  after- 
s' the  distension  of  the  vessels  increases,  becomes  severe^ 
seated,  throbbing,  and  sometimes  almost  insupportable. 
flammation  may  attack  the  pulps  of  sound  teeth  as  well  as 
e  affected  with  caries ;  but  it  occurs  more  frequently  in  the 
r  than  in  the  former^  and  it  is  oftener  met  with  before  than 
the  pulp  had  become  actually  exposed.  The  severity  of 
pain,  however,  is  determined  by  the  condition  of  the  tooth, 
»tate  of  the  general  health,  and  the  causes  concerned  in  its 
uction.  The  pulp,  when  in  an  irri table  condition,  is  more 
to  become  the  seat  of  acute  inflammation,  than  when  in  a 
eetly  healthy  state,  and  the  occurrence  of  suppuration  is  soon 
l|»Upwed  by  alveolar  abscess,  unless  an  opening  is  mad©  im- 
^^Bately  through  the  crown,  neck  or  root  of  the  tooth,  for  the 
^Hpe  <»f  the  matter. 

^^Vhe  eflTusitm  of  lymph  which  takes  place  during  the  inflamma- 
pip  stage,  and  which,  tinder  other  circumstances^  and  whi.'n  the 
inflammation  is  less  severe,  is  made  to  play  an  important  part 
in  the  reparation  of  the  injury,  compresses  the  pulp  into  still 
narrower  limita  as  it  accumulates  in  quantity,  and  thus  becomes 
mn  additional  source  of  irritation,  adding  fuel  to  the  flame 
already  lighted  up. 

Inflamuiatioii  of  the  pulp  may  be  caused  by  a  blow  on  the 
[tooth;  by  impressions  of  ht^ai  and  cold  conveyed  to  it  through 
the  enamel  and  dentine,  or  through  a  metallic  filling ;  or  by  the 
pressure  of  a  filling,  or  the  direct  contact  of  external  irritating 
agents,  such  as,  disorganized  portions  of  the  tooth,  particles  of 
alimentary  substances,  acrid  humors,  etc.  But,  as  we  have 
stated  in  another  place,  htJlammaUon  of  the  dental  pulp  is  not 
always  a  necessary  consequence  of  impressions  of  heat  and  cold; 
pain  may  be  produced  by  them  when  it  does  not  exist,  but  in 
this  cajie  it  usually  subsides  soon  after  the  removal  of  the  irri- 
taut*  The  pulp  of  a  tooth  may  be  exposed  for  months,  and 
f^ubject4td  several  times  a  day  to  tlie  actual  contact  of  foreign 
bodJGfl,  without  becoming  the  seat  of  acute  inflammation.  The 
28 
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irritation  and  increased  vascular  action  thus  occasioned,  are,  no 
doubt,  removed  by  the  efiFusion  of  lymph  to  which  they  give 
rise,  and  the  pulp,  after  it  has  become  exposed,  having  room  to 
expand  as  its  vessels  become  distended,  does  not  suffer  irritation 
from  the  pressure  to  which  it  would  otherwise  be  subjected. 

When  suppuration  takes  place,  the  pain  very  nearly  ceases, 
but  the  tooth  for  a  time  remains  sore  to  the  touch,  and  its 
appearance  is  changed.     It  has  no  longer  the  peculiar  animated 
translucency  of  a  living  tooth,  but  has   assumed  an  opaqne, 
muddy  or  brownish  aspect.     With   the  disorganization  of  the 
pulp,  the  entire  crown  and  inner  walls  of  the  root  lose  their 
vitality;  still,  if  the  alveole- dental  periosteum  has  not  become 
seriously  involved  in  disease,  the  vascular  and  nervous  supply 
furnished  to  the  cementum  is  often  sufficient  to  prevent  the  tooth 
from  exerting  any  injurious   influence   upon  the  surrounding 
and  more  highly  vitalized  parts.     The  cementum  being  more 
analogous  in  structure  to  true  osseous  tissue  than  dentine,  noif 
plays  an  important  part  in  the  animal  economy.     It  being  more 
liberally  supplied  with  vitality  and  with  nutritive  juices,  and  not 
being  sensibly  affected  by  the  death  of  the  other  parts  of  tb® 
organ,  it  keeps  up  the  living  relationship  of  the  tooth  with  tb* 
alveolo-dental  periosteum,  at  least  sufficiently  to  prevent  it  fro^ 
acting  perceptibly  as  a  morbid  irritant. 

Inflammation  of  the  pulp  of  a  tooth,  besides  the  local  pai^ 
with  which  it  is  attended,  often  gives  rise  to  a  train  of  constitvl'^ 
tional  morbid  phenomena,  usually  of  a  mild,  but  sometimes  (f^ 
an  aggravated  and  even  threatening  character.  Among  thes^ 
are  head-dehe^  constipation  of  the  bowels,  furred  tongucy  drynes^ 
of  the  skiUy  quick,  full  and  hard  pulsCj  ear-ache^  ophthalmia^ 
disease  of  the  maxillary  sinus ,  etc. 

The  amount  of  constitutional  disturbance  arising  from  inflame 
mation  of  the  pulp  of  a  tooth,  depends  on  the  state  of  th^ 
general  health,  and  the  nervous  irritability  of  the  system  at  thcr 
time.     In  the  majority  of  cases  it  occasions  but  little  inconveni- 
ence,  and  disappears  as  soon  as  the  inflammation  ceases,  but 
sometimes  it  assumes  a  very  alarming  character.     A  fatal  case 
of  tetanus,  produced  by  inflammation  of  the  pulp  of  a  lower 
molar,  occurred  a  few  years  ago  in  Baltimore.     The  subject  was 
a  young  lady  about  eighteen  years  of  age.     The  system,  at  the 


time,  from  great  bodily  fatigue  and  mental  excitement,  woa  in 
xeeedingly  irritalile  condition,  but  in  othtn*  respects,  though 
titutionnlly  rnther  delicate,  she  was  in  the  enjoyment  of 
good  health. 

There  is  not  an  orgiin  or  tissue  of  the  body  in  which  acute 
inflammation  is  more  intractable  in  its  nature,  and  rapid  in  its 
progress,  than  in  the  pulp  of  a  tooth ;  and,  when  we  take  into 
consideration  its  situation*  and  its  physical  and  vital  peculiari- 
it   is   not  to   be  wondered   that  it  shoulJ,  in   so  large  a 
iority  of  the  case^,  terminate  in  the  dii'organization  of  the 
1.      Still,  it  may  sometimes  he  arrested,  and  the  remedial 
[cations  here*  though  they  cannot  be  as  readily  and  fully 
ed  out,  are  the  sumo  a^  for  inflammation  in  any  other  part 
le  body*     The  first  and  most  important  one  consists  in  the 
val  of  all  local  and  exciting  causes.     If  it  be  the  result  of 
itntion  produced  by  the  pressure  of  a  fillings  the  plug  should 
immediately  removed,  leeches   applied   to  the  gum  of   the 
tt?d  tooth,  and,  if  the  patient  be  of  a  full  habit,  blood  may 
le  taken  from  the  arm,  and  a  brisk  saline  purgative  prescribed. 
The  removnl  of  the  filling,  however,  when  the  inflammation  has 
previously  made  much  progress,  will  not  prevent  suppuration, 
Jul  it  may  keep  it  from  extending  to  every  part  of  the  pulp. 
When  an  external  opening  is  made  for  the  escape  of  the  matter 
^h(5   moment  suppuration  takes  place,  the  remaining  portion  of 
itbi?   pulp  will  he  relieved  from  the  pressure  which  caused  the 
irritation,  and  then  the  inflammatory  action  may  cease.     But  if 
the  matter  remains  in  the  central  cavity  of  the  tooth,  the  part 
inr  the  jmlp  which  has  not  suppurated  will  still  be  subjected  to 
|irc^sure,  and  the  inflammation  and  suppuration  will  go  on  until 
the  entire  organ  perishes.     Nor  will  the  disorganizing  process 
here.     The  alveolo-dental  membrane,  at  the  extremity  of 
root,  will  soon  become  implicated,  nnd  in  a  short  time  alveo- 
lar iibi*cess  will  form,  thus  terminating  the  acute  stage  of  the 
diseaae. 

Tliere  may  be  no  indications  of  irritation  or  inflaramution  for 
several  weeks,  or  even  montlis,  after  a  tooth  has  been  filled;  but 
at  the  expiration  of  this  time,  the  pulp,  from  increased  irrita^ 
biliiy.  caused,  perhaps,  by  some  change  in  the  state  of  the 
jitii:pT»t*»   general   health,  may  be   attacked   by  inflammation. 


428         INFLAMMATION  OF  THE  DENTAL  PULP. 

Although  this  very  seldom  happens,  it  does,  nevertheless,  some- 
times occur.  When  there  is  reason  to  apprehend  that  it  is  about 
to  take  place — and  it  may  be  suspected  if  pain  is  felt  in  the  tooth 
when  anything  hot  or  cold  is  taken  into  the  mouth,  or  if  it  be- 
comes the  seat  of  gnawing  or  gradually  increasing  pain — ^the 
filling  should  be  removed.  If  the  pain  now  ceases,  a  thick  layer 
of  gutta  percha,  or  "Hill's  stopping,**  may  be  placed  in  the 
bottom  of  the  cavity,  and  the  filling  replaced ;  using  the  precau- 
tion, as  before  directed,  to  introduce  the  gold  in  such  a  way  as 
to  prevent  the  liability  of  depressing  the  floor  of  the  cavity. 
But  if  the  pain  and  inflammation  continue  unabated,  it  may  be 
necessary  to  extract  the  tooth,  or  expose  the  pulp  and  destroy 
its  vitality  by  applying  to  it  some  powerful  escharotic,  as  arseni- 
ous  acid ;  which,  acting  more  promptly  and  with  more  certainty 
than  any  other,  seems  best  adapted  to  the  purpose.  When  thi« 
is  done,  it  is  usually  with  the  view  of  securing  the  retention  and 
preservation  of  the  tooth  by  fllling  the  pulp-cavity  and  root,  an 
operation  now  very  frequently  performed  by  many  dentists. 

The  abstraction  of  blood  directly  from  the  pulp,  one  might 
suppose,  would  be  better  calculated  to  arrest  the  inflammation 
than  almost  any  other  treatment ;  but  we  do  not  think  this  has 
been  resorted  to  for  this  purpose  sufficiently  often  to  determine 
its  therapeutic  value.  At  any  rate,  it  seems  reasonable  to  sup- 
pose that  if,  by  this  means,  the  congestion  of  the  capillaries  could 
be  removed,  the  tumefied  pulp  would  be  reduced  to  its  natural 
size,  and  be  relieved  from  the  pressure  to  which,  as  a  consequence 
of  its  distended  condition,  it  is  subjected.  To  obtain  the  largest 
amount  of  benefit  capable  of  being  derived  from  the  operation, 
the  opening  should  be  made  in  that  portion  where  one  of  the 
principal  arteries  would  be  most  likely  to  be  punctured ;  and 
this,  it  seems  to  us,  would  be  just  where  the  canal  of  the  root 
enters  the  chamber  of  the  crown  of  the  tooth.  But  in  making 
the  puncture  here,  the  pulp  being  very  small  at  this  point,  there 
is  danger  of  cutting  it  ofi*;  and  as  reunion  would  scarcely  be 
likely  to  take  place,  the  portion  in  the  central  cavity  would  neces- 
sarily perish. 

If  the  pulp  were  exposed,  there  would  be  a  better  opportunity 
of  relieving  the  congested  condition  of  its  capillaries  by  the  ab- 
straction of  blood;  but  the  difficulty  of  obtaining  free  access  to 
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the  organ  by  drilling  a  hole  through  the  intervening  dentine  is 
vt*ry  greiit ;  the  tooth,  when  suffering  from  inflammation,  being 
nsaailj  so  sore  to  the  touch  that  the  slightest  pressure  is  produc- 
tirt*  of  j^reat  pain ;  hence,  the  operation  will  s^ehloin  if  ever  prove 
iocccsflful.  Unless,  therefore,  the  retention  of  tlie  tooth  is  a 
toatti'r  of  more  than  ordinary  importance,  it  is  better  to  remove 
it  at  once.  If  il  is  an  incisor  or  cuspid,  the  pulp  should  be  im- 
mediately extirpated  or  arsenious  acid  applied  for  the  de&truc- 
tion  of  its  vitality;  or,  if  suppuration  has  previously  taken  place, 
an  opening  should  be  made  into  the  chamber  of  the  tooth  as  be- 
fore directed,  for  the  escape  of  the  matter.  Should  it  be  found, 
kfier  thiti  hn%  escaped,  that  disorganization  has  not  extended  to 
evt^ry  part  of  the  pulp,  the  remaining  portion  may  be  tleatroyed 
jin  the  manner  above  described.  This  done,  the  pulp-cavity  and 
hiot,  ws  80on  as  the  inflammation  of  the  socket  has  completely 
iiubsided,  may  be  filled. 

Kwili  be  »eon  from  the  foregoing  remarks,  that  it  is  only  at 
rery  inception,  that  there  ia  any  chance  of  combating  sue- 
fully  acute  inflammation  of  the  pulp  of  a  tooth ;  and  even 
,  no  rapid  is  the  progress  of  the  disease,  it  may  baflle  the 
|nl  directed  an<l  most  energetic  treatment,  that  can  be  adopted. 
^Hfty  be  that  when  attention  shall  have  become  more  generally 
^^fcted  to  the  subject,  some  more  succesBful  method  of  treat- 
jMft  may  be  discovered ;  but  that  a  complete  mastery  over  the 
lisea^e  will  ever  be  obtained,  is  not  to  be  expected, 
I  Inflammation  of  the  dental  pulp  is  not  always  acute  ;  it  some- 
assumes  a  chronic  and  local  form.  This  often  occurs 
the  chamber  of  a  tooth  hat*  become  gradually  exposed  by 
of  the  dentine;  and  when  this  happens,  the  action  of  the 
of  the  mouth,  and  of  other  foreign  substances  which  obtain 
to  the  cavity,  as  well  as  of  the  decomposed  portions  of  the 
substance,  causes  an  increase  of  vascular  action  in  the  ex- 
part,  followed,  very  often,  by  a  slight  discharge ;  but  the 
id  action  thus  induced  is,  comparatively,  seldom  accompanied 
ain.  The  pulp  may  remain  thus  partially  exposed  for 
8,  and  even  years,  without  causing  any  other  inconveni- 
than  a  momentary  twinge  of  pain  when  some  hard  sub- 
is  accidentally  introduced  into  the  cavity  of  the  tooth, 
tfubsideii  immediately  after  its  removal.     Sooner  or  later, 
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however,  the  pain  thus  excited  will  become  more  permanent, 
continuing  each  time  it  occurs,  from  five  or  ten  minutes  to  one 
or  more  hours  after  the  cause  of  the  irritation  has  been  removed. 
If  a  tooth  be  filled  under  such  circumstances,  the  pressure  of 
the  fluid  upon  the  pulp,  which  is  poured  out  from  its  exposed 
surface  beneath  the  plug,  will  give  rise  to  a  more  general  and 
active  form  of  inflammatory  action. 

The  liability  of  the  tooth  to  ache  increases  as  the  pulp  be- 
comes more  and  more  exposed  by  the  gradual  decomposition  of 
the  dentine  ;  and  the  inflammation  may  ultimately  assume  a  more 
active  form,  or  the  pulp  may  become  the  seat  of  fungous  growth, 
or  it  may  be  absorbed  or  destroyed  by  ulceration,  or  by  gangrene 
and  mortification.  Cases  sometimes  occur  in  which  the  disease 
is  attended  with  severe  darting  pains,  often  occurring  several  times 
in  the  space  of  two  or  three  minutes,  succeeded  by  intervals  of 
perfect  ease  for  many  hours.  At  other  times  it  is  attended  by 
dull  aching  pain,  aggravated  by  taking  sweet  or  acid  substances 
into  the  mouth.  In  cases  of  this  sort,  the  application  of  heating 
or  stimulating  substances  to  the  exposed  surface  of  the  pulp  will 
usually  procure  relief.  Permanent  exemption  from  pain,  how 
ever,  is  rarely  obtained,  and  sooner  or  later,  it  becomes  necessary 
either  to  destroy  the  pulp  or  to  extract  the  tooth. 

The  body  of  the  pulp  when  the  organ  becomes  exposed  from 
a  decayed  opening  in  the  grinding  surface  of  a  molar,  is  some- 
times absorbed,  while  its  prolongations  in  the  roots  often  remain 
unchanged  for  two  or  more  years. 

Chronic  inflammation  of  an  exposed  surface  of  the  pulp,  when 
long  continued,  sometimes  gives  rise  to  ulceration — a  disorganizing 
process,  which  often  causes  the  destruction  of  a  large  portion  of 
the  part  occupying  the  central  chamber  of  the  crown  of  the  tooth, 
making  in  it  numerous  little  excavations.  The  ulcerated  surface 
usually  presents  a  yellowish  appearance  ;  when  the  disorganising 
process  is  arrested  before  it  has  effected  the  destruction  of  any 
very  large  portion  of  the  pulp,  it  usually  becomes  covered  with 
healthy  granulations. 

When  the  inflammation  occurs  in  cachectic  individuals  it  often 
assumes  an  acute  form,  and  sometimes  terminates  in  gangrene 
and  mortification.  The  loss  of  vitality  may  be  confined  to  the 
body  of  the  pulp,  or  it  may  extend  to  every  part  of  the  organ. 


e  former  case  the  pain  continues,  but  in  the  ! utter  it  ceaaea 
eoon  as  mortification  takes  place.  When  tliis  hnppeni^i,  the 
ke  pulp,  which  has  now  a  dark  brown  or  black  color,  may  be 

red.     But  this  is  not  a  very  common  termination* 
The  fiymptoms  of  chronic  as  well   as  acute  inflammation  are 
Hlwraya  modified  by  the  state  of  the  general  health,  hubit  of  body, 
lid  the  temperament  of  the  individual.     The  pain  attending  the 
Ibrmeft   however,  ie  period  ical»  occurring  at  irregular  and  un- 
certain  interval^^  and  constitutes  that  variety  of  tootb-ache  so 
relit'ved  by  local  applications;  whereas,  in  the  latter^  it  is 
ant, 

III  chronic  inflammatioD,  the  pulp  is  either  actually  exposed 

[>r  only  covered  by  decomposed  or  partially  decomposed  d»-*niine, 

knd  iht*  diseased  surface  rarely  embraces  a  larger  ctrcurnference 

h&n  that  described  by  the  bottom  of  the  decayed  cavity.     The 

liflammation,  therefore,  is  local  as  well   as  chronic,  but,  never- 

diclei^df  it  is  often  of  so  pernistent  a  character,  as  to  render  its 

'emoval  exceedingly  difficult.     The  dentist,  however,  is  not  so 

Doch  restricted  in  the  upplication  *>f  remedies  as  in  the  treat- 

lient  of  acute  inflammation,  ami   to  the  action  of  which  it  yields 

nore  readily.     But  notwithstanding  all  this,  he  will  neces^sarily 

liicouuter  difficulties  in  his  efforts  to  subdue  it.  A  greater  length 

^Bime  is  sometimes  required  than  the  patient  is  willing  to  give; 

Hn  the  opening  through  the  crown  to  the  central  cavity  is  fre- 

Ejuently  too  small,  |iroviously  to  the  removal  of  the  partially  de- 

onaposed   dentine^  to  admit  of  the  direct  application  of  the 

hecessnry  remedial   agent   to  the  inflamed  surface  of  the  pulp. 

Again,  it  often  happens,  that  the  situation  of  the  tooth  and  cavity 

re  «ach  as  to  prevent  a  complete  view  of  the  diseased  part.     It 

is  important  thiit  the  operator  shonld   get   such  a  view  to  enable 

him  to  determine  whether  the  inflamed  surface  in  ulcerated,  or 

pours  out  a  serous  Huid;  or  whether  the   morbid  condition  is 

siinplv  one  of  irritation,  produced  by  the  presence  of  acrid  matter, 

'•r  of  partially  or  wholly  decomposetl  dentine.     Unless  his  diag- 

DOftia  13  correct,  his  prescription  will  be  as  likely  to  do  harm  as 

good  ;  but,  having  ascertained  the  exact  character  of  the  disease, 

he  may  often  be  able  to  institute  treatmeni  that  will  result  in  the 

restoration  of  the  pulp  and  the  preservation  of  the  tooth. 

It  is  importiint,  too,  to  understand  the  part  which  nature  plays 
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in  the  curative  process ;  for  cure  here,  as  in  other  parts  of  tbe 
body,  is  effected  by  that  internal  force,  which,  as  Chomel  says, 
"  presides  over  all  the  phenomena  of  life,  contends  unremittingly 
with  physical  and  chemical  laws,  receives  the  impression  of  dele- 
terious agents,  reacts  against  them  and  effects  the  resolution  of 
disease.**  This  vital  force  is  sometimes  exercised  in  thf  cure  of 
disease  in  the  pulp  of  a  tooth,  but  more  frequently  in  its  pre- 
vention ;  as  is  shown  by  the  gradual  ossification  of  the  organ  in 
those  cases  where  it  would  otherwise  become  exposed  by  me- 
chanical or  spontaneous  abrasion  of  the  solid  structures  which 
enclose  it ;  and  occasionally  by  the  formation  of  secondary  den- 
tine upon  the  surface  of  the  original  or  primary  dentine  at  a 
point  toward  which  the  caries  is  advancing.  Nature,  no  doubt, 
would  always  provide  in  this  way  against  the  exposure  of  the 
pulp,  if  the  occurrence  were  always  long  enough  preceded  by 
suflScient  irritation  or  increase  of  vascular  action  in  it  to  call  her 
energies  into  operation.  But  the  formation  of  osteo-dentine, 
which  constitutes  the  protective  wall  of  defence,  is  a  tardy  pro- 
cess, and  as  a  general  rule,  proceeds  more  slowly  than  the  caries 
in  the  tooth,  which  causes  the  exposure  of  the  pulp.  Besides,  it 
often  happens  that  its  approach  is  not  announced  by  the  slightest 
irritation,  a  condition  necessary  to  the  new  formation,  until  it 
reaches  the  central  cavity.  At  other  times,  the  approach  of  the 
disease  gives  rise  to  too  much  irritation,  a  condition  equally  un- 
favorable to  the  dentin ification  of  the  pulp.  Thus,  no  protective 
covering  being  formed,  it  soon  becomes  exposed,  when  it  is  sub- 
jected to  the  action  of  such  irritating  agents  as  may  chance  to 
be  brought  into  contact  with  it.  Hence,  its  liability  to  become 
the  seat  of  chronic  inflammation  as  well  as  other  forms  of 
diseased  action. 

If  the  disease  is  attended  with  pain,  the  removal  of  this  must 
first  claim  attention,  and  should  be  effected  with  as  little  delay 
as  possible ;  otherwise  the  morbid  action  may  extend  to  every 
part  of  the  pulp  and  peridental  membrane,  and  assume  a  more 
active  and  unmanageable  form.  If  the  pain  is  the  result  of  irri- 
tation produced  by  the  direct  action  of  mechanical  or  chemical 
agents,  the  cavity  in  the  tooth  should  at  once  be  carefully  freed 
from  all  extraneous  substances  and  decomposed  portions  of  den- 
tine.    This  done,  a  dossil  of  raw  cotton  or  lint — saturated  with 
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ipiriti!^  of  camphor^  lattdanum,  sulpliurie  ether,  chloroform,  creo* 
ffote,  or  some  one  of  the  essential  oils — may  be  appli*^(L  Inime- 
4'mie  relief  is  sometimes  obtained  by  an  application  of  this  surt. 
iCoanter-irritants  have  sometimes  been  xii^ed  with  advantage* 
The  piiici  has  often  been  removed  bj  exciting  increased  Reeretion 
^Df  i^aliva,  but  when  a  sialagogue  is  used,  the  cavity  in  the  tooih 
ihould  be  filled  with  raw  cotton  or  lint  to  prevent  the  agent  from 
limng  brought  in  contact  with  the  exposed  surface  of  the  pulp. 
)But  a  remedy  which  will  relieve  the  psiin  in  one  case  often 
Sggravatea  it  io  another. 

When  the  irritation  is  produced  by  acidnlated  buccal  fluids, 
the  applicn^tiou  of  carbonate  of  soda  or  some  other  alkali,  will 
often  give  immediate  temporary  relief;  but  as  the  condition  of 
the  ftecrctiotis  uf  the  moutb,  especially  the  salivnry,  is  usually 
bwtng  to  gastric  derangement,  the  correction  of  this  constitutes 
tbc  first  and  most  important  remedial  indication.  When  any 
Ipplication  is  made  to  the  pulp  for  tlic  purpose  of  removing  irri- 
feation  and  pain,  ita  full  effect  will  not  be  obtained  unless  the 
kiiids  of  the  mouth  are  excluded  from  the  cavity  of  the  tooth ; 
this  may  be  done  by  closing  the  orifice  with  softened  wax  or 
ttiastic,  using  the  precaution  not  to  force  it  in  so  far  as  to  press 
Ac  application  previously  made,  upon  the  exposed  pulp* 

Until  within  the  last  three  or  four  years,  the  writer  did  not 
Nflieve  it  possible  to  preserve  the  vitality  of  a  tooth  by  filling, 
itler  the  pulp  had  become  the  seat  of  chronic  inflammation,  but 
le  is  now  convinced  that  it  can  be  done  in  very  many  cases,  after 

proper  preparatory  treatment,  which  often  requires  several 
'eeka, 

SPONTANEOUS  DISORGANIZATION, 

Tlie  spontaneous  destruction  of  the  pulp  of  a  tooth  is  an  aflfec- 
l>ti  which  seems  to  have  been  entirely  overlooked  by  writers  on 
mini  pathology;  and,  although  it  is  one  which  rarely  occurs, 
latnples  of  it  are  met  with  sufficiently  often  to  entitle  it  to  a 
»cc  among  the  diseases  of  the  teeth.  The  first  case  which  at- 
licted  th©  attention  of  the  author  occwred  in  1836,  and  he  has 
uently  met  with  six  or  seven  others.  In  each  of  them  the 
anizatiun  had  been  carried  on  so  insidiously,  that  neither 
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the  presence  of  disease  nor  structural  alteration  was  suspected, 
until  the  teeth  had  assumed  a  dull  brownish  or  bluish-brown  ap- 
pearance. The  death  of  the  pulp  had  not  been  preceded  in  any 
of  these  cases  by  the  slightest  indication  of  inflammatory  action. 
It  had,  apparently,  resulted  from  want  of  sufficient  vital  energy 
to  sustain  the  nutritive  function. 

The  sockets  of  the  affected  teeth,  in  these  cases,  were,  seem- 
ingly, in  a  healthy  condition — a  circumstance  which,  when  we 
take  into  consideration  that  the  parts  of  the  extremity  of  the 
roots  were  exposed  to  the  action  of  the  disorganized  remains  of 
the  dental  pulps,  may  appear  somewhat  strange      But  this  may 
have  been  owing,  partly,  to  diminished  excitability  in  the  alveolo- 
dental  periosteum,  and  partly  to  the  smallness  of  the  quantity, 
and  the  innocuous  character  of  the  matter  contained  in  the  cen- 
tral cavities  of  the  teeth.     The  gums  of  that  portion  of  the  al- 
veolar border  occupied  by  the  affected  teeth  had  a  pale,  grayish- 
purple  appearance,  but  exhibited  no  indications  of  actual  disease. 
They  were  as  thin  and  their  margins  as  distinctly  festooned  here 
as  in  any  other  part  of  the  mouth.     In  some  instances,  the  teeth 
had  been  in  this  condition  for  seven  or  eight  years.     On  perfo- 
rating the  crowns,  only  a  drop  of  dark  brown  matter,  about  the 
consistence  of  thin  cream,  and  having  but  little  odor,  escaped 
from  the  pulp-cavity  of  each. 

In  all  the  cases  which  the  author  has  seen  of  this  remarkable 
affection,  the  loss  of  vitality  had  taken  place  previously  to  the 
twentieth  year  of  age,  and,  according  to  his  observations  upon 
the  subject,  it  seldom  confines  itself  to  a  single  tooth,  but  occurs 
simultaneously  in  corresponding  teeth.  The  pulps  of  several 
usually  perish  at  about  the  same  time.  In  the  first  case  to  which 
his  attention  was  called,  six  had  lost  their  vitality.  The  affec- 
tion, too,  seems  to  be  principally  confined  to  the  incisors  and 
cuspids,  and  sound  teeth  appear  to  be  as  subject  to  it  as  those 
which  are  carious. 

Now,  as  the  disorganization  of  the  pulp,  in  cases  of  this  sort, 
is  not  the  result  of  inflammatory  action,  it  must  be  dependent 
upon  constitutional  rather  than  local  causes — upon  some  peculiar 
cachexia,  which  causes  the  function  of  sanguinification  to  be  im- 
perfectly performed.  This  inference,  too,  seems  to  be  fully 
warranted  by  the  appearance  of  the  subjects  in  all  the  cases 
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which  the  author  has  had  an  opportunity  of  examining — charac- 
terized by  an  extremely  pale  and  slightly  bloated  aspect  of  conn- 
tenonce,  indieating  a  serous  condition  of  Idood. 

The  remedial  indications  in  ca.ses  of  this  sort  are  the  same  as 
ia  Decroms  produced  by  inflammation  and  suppuration  of  the 
Vtaing  membrane  and  pulp. 


FrNGOUS  GROWTH. 

The   pulp  of  u   tooth,  when   exposed   by  decay  of  the  crown, 

*£>nietime8  becomes  the  seat  of  a  fungous  growth,  in  the  form  of 

a  small  vaBcular  tumor.     These  morbid  growths  sometimes  attain 

the  8i»e  of  a  large  pea,  completely  filling  the  cavity  made  in  the 

cr <y(wii  of  the  tooth  by  decay ;  at  other  times  they  do  not  exceed 

tH^tof  a  &mall  elderberry.     The  former  have  little  sensibility, 

ikwm ^  bleed  freely  from  the  slightest  injury;  the  latter  are  less 

V  2&  scalar,  but  are  nearly  as  sensitive  m  the  pulp  in  a  healthy 

a^^sk.  it. 

Jt  often  happens  that  a  fungous  growth  of  the  gum  or  dental 
P^'fc'iosteum,  finding  its  way  through  an  opening  in  the  side  of  the 
^^^kor  root  of  a  decayed  tooth,  appears  in  the  centra!  cavity, 
•■^^^  is  sometimes  mistaken  for  a  morbid  growth  of  the  pulp. 
S^^^ch  tumors  usually  grow  very  fast,  and  sometimes  attain  the 
^*  ^e  of  a  hickory  nut.  They  are  exceedingly  vascular,  bleeding 
P*^<»fuBcly  when  wounded,  and  are  soon  reproduced  after  removal. 
^  «le  author  has  met  with  tumors  of  this  kind  which  had  origi- 
^  ^ted  ID  the  alveolo-dental  periosteum  of  the  extremity  of  the 

The  only  remedy  in  such  cases  is  the  removal  of  the  tooth, 

"^  cure  cannot  be  effected  by  extirpating  the  morbid  growth. 

^he  author  has  frequently  removed  them  nearly  lo  the  extremity 

'^f  the  root,  but  they  have  always  reappeared  in  a  few  days  or 

^eeks  after  the  operation.    Even  if  a  return  of  the  dj8eaf*e  could 

^e  prevented*  the  extraction  of  the  tooth  should  be  insisted  on, 

%6  all  teeth  in  which  tumors  of  this  sort  are  situated,  are  morbid 

t^ritantSj  and  cannot  remain  without  detriment  to  the  health  of 

t^e  parts  with  which  they  are  in  immediate  connection. 
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OSSIFICATION. 

Allusion  has  been  made,  several  times,  in  the  course  of  ttis 
work,  to  the  ossification  of  the  dental  pulp,  as  a  means  emplojed 
by  nature  to  prevent  the  exposure  of  this  most  delicate  and 
exquisitely  sensitive  structure.    But  examples  of  it  are  occasion- 
ally met  with  in  teeth  which  have  suffered  no  loss  of  substance, 
either  from   mechanical  or  spontaneous  abrasion,  or  from  tie 
decay  of  the  dentine.     The  occurrence,  whatever  may  be  tk« 
circumstances  under  which  it  takes  place,  is  evidently  the  result 
of  the  operation  of  an  established  law  of  the  economy,  dependent 
upon  moderate  irritation  and  a  slight  increase  of  vascular  action: 
ossification  having  commenced,  it  usually  goes  on  until  every 
part  of  the  pulp  is  converted  into  a  substance  analogous  to 
cementum.     We  infer,  then,  that  when  the  pulp  of  a  tooth  be^ 
comes  the  seat  of  a  sufficient  amount  of  irritation,  ossificatioa 
must  follow  as  a  necessary  consequence;  but  if  the  irritation  b^ 
succeeded  by  active   inflammation,  a  different   result  may  be 
expected. 

The  irritation  necessary  for  the  ossification  of  the  pulp  of 
a  tooth  sometimes  arises  from  constitutional  causes;  but  in  the 
majority  of  cases,  it  results  from  the  action  of  local  irritants, 
and  most  frequently  from  impression  of  heat  and  cold,  comma- 
nicated  through  the  medium  of  a  metallic  filling  or  a  thin  layer 
of  dentine. 

During  the  ossification,  a  sensation  is  occasionally  experienced 
in  the  tooth  somewhat  similar,  though  altogether  less  in  degree, 
to  that  which  attends  the  knitting  of  the  fractured  extremities 
of  a  broken  bone.  A  numb,  vibratory  pain,  barely  perceptible, 
is  felt  passing  through  the  tooth  several  times  a  day,  but  only 
lasting  a  second  or  two  at  a  time.  It  is  scarcely  sufficient  to 
occasion  any  annoyance,  or  to  attract  anything  more  than  mo- 
mentary attention. 

With  the  ossification  of  the  pulp,  the  crown  and  inner  walb 
of  the  root  lose  their  vitality,  but  the  appearance  of  the  tooth  ift 
not,  as  in  the  case  of  necrosis  arising  from  the  disorganisation  oC" 
the  pulp,  materially  affected.     The  central  cavity  being  filled, 
with  semi-translucent  osteo-dentine,  the  crown  retains  its  natural 
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The  discoloration   and  opacity  attending  necrosis  pro- 

t  other  causes,  restilt,  partly  from  the  presence  of  putrid 
the  pulp*cavity,  and  partly  from  its  absorption  by  the 
aiding  dentinal  walls. 

WFI 

Bimation  of  the  periosteum  of  a  tooth  may  be  acute  or 
Beach  variety  being  modified  in  its  character  both  by  the 
Pthe  constitutional  health  and  by  the  causes  concerned 
iuetion.  The  acute  variety,  when  left  to  itself,  usually 
in  alveolar  abscess,  the  suppurative  process  sometimes 
5g  to  nearly  every  part  of  the  periosteum,  causing  the 
^ath  of  a  tooth,  and  often  followed  by  erosion  of  the 
pi  necrosis  of  the  alveolus*  When  favored  by  a  cachectic 
rf  body,  it  often  extends  to  the  periosteum  of  the  jaw, 
ed  by  suppuration  and  necrosis.  The  following  case  will 
>me  idea  of  the  severity  which  it  occasionally  assumes. 

110,  a  poor  girl,  aged  fourteen,  was  brought  to  the  author. 
iree  months  before,  she  had  been  taken  to  a  barber  tootlt- 
br  the  purpose  of  having  the  first  left  inferior  molar  ex- 
The  crown  was  broken  off,  the  roots  left  in  the  socket. 
ation  supervened.  This  soon  extended  to  the  periosteum 
tire  bone  from  the  second  bicuspid  to  the  coronoid  process; 
f^  permitted  to  run  its 
hinterruptedly,  it  ter- 
Bio  necrosis  and  ex- 
m  of  all  this  portion  of 
^e  (Fig,  156),  the  an^ 

Krtremity   of    which, 
t  seen  by  the  author, 
^ed   through  the   in- 
of  the  lower  part 
ace,  and   protruded 

A  few  days  after,  it  was  removed  without  difficulty, 

causes^  symptoms  and  remedial  indications  of  acute 

lion  of  tlie  dental  periosteum  were  briefly  described  in 

|er  on  tooth-ache,  and  as  we  shrtll  hove  occasion  to  refer 

ibject  again  when  we  come  to  treat  of  ulveolar  abscosB, 
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it  will  not  be  necessary  to  dwell  upon  it  here.     We  shall  merely 
state,  however,  that,  after  having  terminated  in  suppuration,  it 
sometimes,  instead  of  subsiding  altogether,  degenerates  into  » 
chronic  form,  and  when  favored  by  some  constitutional  vice,  %B 
the  scorbutic,  venereal,  or  scrofulous,  it  often  gives  rise  to  th^ 
destruction  of  the  socket  and  loss  of  the  tooth. 

Chronic  injQammation  of  the  dental  periosteum,  is  not  always 
preceded  by  the  active  form  of  the  disease,  but  may  assume  thi» 
form  at  the  commencement.  In  this  case  it  is  complicated  witk. 
tumefaction  of  the  gums,  and  discharge  of  puriform  matter  fronik 
between  their  edges  and  the  necks  of  the  teeth.  For  the  treat- 
ment of  this  variety,  the  reader  is  referred  to  chronic  inflammi-^ 
tion  and  tumefaction  of  the  gums. 


CHAPTER    TWENTY-FIRST. 

DISLOCATION  OF  THE  LOWBR  JAW. 

From  the  peculiar  manner  in  which  the  inferior  maxilla  is 
irticulated  to  the  temporal  bones,  it  is  not  very  liable  to  disloca* 
tion.  When  it  occurs  in  one  or  both  of  the  condyles,  the  luxa- 
tion is  always  forward:  the  conformation  of  the  parts  preventing 
it  from  taking  place  in  any  other  direction.  The  oblong,  rounded 
head  of  each  condyle  is  received  into  the  fore  part  of  a  deep 
fosba  in  the  temporal  bone,  situated  just  before  the  meatus  audi- 
tonus  externus,  and  under  the  beginning  of  the  zygomatic  arch. 
The  articular  surface  of  each  is  covered  with  a  smooth  cartilage, 
«d  between  them  there  is  a  movable  cartilage.  This  latter  is 
connected  with  the  articulating  surfaces  of  the  condyle  and 
glenoid  cavity,  externally  by  the  external  lateral  ligament,  in- 
ternally by  the  capsular  ligament,  and  in  front  by  the  tendon  of 
Ae  external  pterygoid.  This  cartilage  is  sometimes  called  the 
meniscus,  from  its  shape,  being  thickest  around  its  circumference, 
especially  at  the  back  part.  The  temporo-maxillary  articulation 
i  strengthened  by  an  internal,  an  external  and  a  capsular  liga- 
ment :  also  by  the  tendinous  and  muscular  insertions  of  the  mas- 
•«ter,  temporal  and  pterygoid  muscles.  The  intervening  movable 
^rtilage,  being  more  closely  connected  with  the  head  of  the 
^ndyle  than  with  the  glenoid  cavity,  escapes  with  the  former, 
"whenever  dislocation  of  the  jaw  takes  place. 

Dislocation  of  the  lower  jaw  is  rarely  caused  by  a  blow,  unless 
^ven  when  the  mouth  is  open;  it  is  more  frequently  occasioned 
l>y  yawning  or  laughing.  It  has  been  known  to  occur  in  the  ex- 
traction of  teeth,  and  in  attempting  to  bite  a  very  large  sub- 
stance. Sir  Astley  Cooper  mentions  the  case  of  a  boy  who  had 
lis  jaw  dislocated  by  suddenly  putting  an  apple  into  his  mouth 
to  keep  it  from  a  playfellow. 

After  the  jaw  has  been  dislocated  once,  it  is  always  more  liable 
to  this  accident ;  consequently  Mr.  Fox  very  properly  recommends 
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to  those  with  whom  it  has  ooce  happened,  the  precaution  of  nuj^- 
porting  the  jaw  whenever  the  mouth  is  open e J  very  widely  in 
gaping,  or  fur  the  purpose  of  having  a  tooth  extracted.  None 
of  these  causes  would  be  sufficient  to  produce  the  accident,  imk« 
the  ligaments  of  the  temporo- maxillary  articulation  are  verj 
loose,  and  the  muscles  of  the  jaw  much  relaxed. 

The  author  witnessed  a  case  of  dislocation  of  the  lower  jaw  In 
which  the  displacement  occurred  during  an  attempt  to  extract 
the  first  right  inferior  molar.  The  patient  was  a  joung  ladj  from 
Virginia,  about  seventeen  years  of  age.  Both  condyles  were 
luxated,  hut  so  completely  were  the  muscles  of  the  jaw  relaxed, 
that  he  immediately  reduced  it  without  the  leaat  difficulty;  and 
afterwai'd,  by  supporting  the  jaw  with  his  left  hand,  succeeded 
in  removing  the  tooth- 
When  the  lower  jaw  is  dislocated,  the  mouth  remains  wide 

open,  as  seen  in  Fiir.  157.  and. 
Fio^  157.  *  1     1     r        ■ 

a    great    deal  of   pain    is  ex* 

perienced;  this,  according  to», 
Boyer,  is  caused  by  the  pres- 
sure of  the  condyles  on  the 
deep-seated  temporal  nerve^i, 
and  those  which  go  to  the 
fi^^.f''j^y'tL^-  musseter  muscles,  situated  at 

the  root  of  the  zygomatic  pro- 
cess. The  condyles,  having 
left  their  place  of  articulation, 
are  advanced  before  the  articu- 
lar eminences  and  lodged  under 
y^'    '    ^.^.^^        ^  ^^  zygomatic  arches.    The  jaw 

cannoti  be  closed  ;  the  coronoid 
processes  may  be  felt  under  the  malar  hones;  the  temporal, 
masseter  and  buccinator  muscles  arc  extended ;  the  articuUr 
cavities  being  empty,  a  hollow  may  be  felt  there;  the  saliva 
flows  uninterruptedly  from  the  mouth,  and  deglutition  and  speech 
are  eitlier  wholly  prevented,  or  very  greatly  impaired.  Boyer 
says,  that  during  the  first  five  days  after  the  accident,  the  patient 
can  neither  speak  nor  swallow.  The  jaw,  when  only  one  condyle 
is  displaced,  is  forced,  more  or  less,  to  one  side. 

If  the  dislocation  continues  for  several  days  or  weeks,  the 
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ID  gratloally  approaches  the  upper  jaw^  and  the  patient  slowly 

liovers  the  functions  of  speech  and  deglutition.     We  are  told 

Mr,  Samuel  Cooper,  that  it  may  prove  fatal  if  it  remain  un- 

duced  ;*  but  Sir  Astley  Cooper  says,  he  has  never  known  any 

roua  effects  to  result  from  this  accident ;  on  the  contrary^ 

r  it  has  continued  for  a  considerable  length  of  time,  the  jaw 

Ttially  recovers  its  motion. f 

In  the  reduction  of  dislocation  of  the  lower  jaw,  the  older 

rgeons  employed  two  pieces  of  wood,  which  were  introduced  on 

[fach  aide  of  the  mouth,  between  the  molar  teeth ;  while  these 

vtrre  made  to  act  as  levers  for  depressing  the  back  part  of  the 

We,  the  chin  was  raised  by  means  of  a  bandage. 

The  method  usually  adopted  by  modern  surgeons  for  reducing 

I  dislocation  of  this  bone,  consists  in  introducing  the  thumbs, 

iWrapped  in  a  napkin  or  cloth,  (to  prevent  them  from  being  hurt 

yr  the  teeth,)  as  far  back  upon  the  molars  as  possible ;  then  de- 

esiing  the  back  part  of  the  jaw,  and  at  the  same  time,  raising 

o  ^hin  with  the  fingers.     In  this  way  tire  condyles  are  disen- 

from  under  the  zygomatic  arches,  and  made  to  glide  back 

c»  their  articular  cavitius.     But  the  moment  the  coudyles  are 

«ft«ngaged,  the  thumbs  of  the  operator  should  be  slipped  outward 

^ween  the  teeth  and  the  cheeks;  as  the  action  of  the  muscles, 

this  instant,  in  drawing  the  jaw  back,  causes  it  to  close  very 

t^ldenly,  and  with  considerable  force.     This  precaution  is  neces- 

y  to  avoid  being  hurt,  unless  a  piece  of  cork  or  soft  wood  has 

^^n  previously  placed  between  the  teeth. 

Sy  the  foregoing  nimple  method  the  dislocation  may,  in  almost 

^ry  case,  be  readily  reduced  ;  but  Mr.  Fox  mentions  a  case  in 

xich  it  failed.     The  subject  was  a  lady  whose  lower  jaw  had 

Hfa  luxated  several  times  before ;  this  time  the  accident  was 

Pcasioned  by  an  attempt  which  he  made  to  extract  one  of  the 

[if<*rjfrr  dcntes  sapientiie.     After  having  failed  to  reduce  the 

bxated  bone  by  the  usual  method,  he  ^^  happened  to  recollect  a 

tatemcnt  made  to  him  by  M»  de  Chemant,  who  having  been 

r^quently  applied  to  by  a  person  in  Paris  who  was  subject  to 

this  accident,  had   always  succeeded  in  immediately  reducing 

111©  luxation,  by  means  of  a  lever  of  wood,  as  recommended  by 


*  Surf^toal  Dictionary,  p.  30A, 

t  A.  Cooper  on  Dielooaiioiif,  p.  SSd. 
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Dr.  Monroe."  Profiting  by  thb  stAtement,  Mr.  Fox  fncvrfa 
piece  of  wood  aboat  an  inch  aquAre,  and  ten  or  twche  iadks 
long.  He  placed  one  end  of  thia  upon  the  lower  mohn.  mi 
then  raised  the  other,  so  that  the  upper  teeth  acted  aa  a  fakna 
As  soon  as  the  jaw  waa  depressed,  the  amdjle  of  the  ade  ipM 
which  the  wood  was  applied,  immediately  alipped  hAck  into  ill 
articular  cavity.  The  wood  was  then  applied  to  the  oppoAk 
side  of  the  jaw,  and  the  other  condyle  redneed  in  the  i 
manner.* 

The  method  proposed  by  Sir  Astley  Cooper,  eonsirts,  iki 
both  condyles  are  displaced,  in  introducing  two  corks  beluDd  tk 
molars,  and  then  elevating  the  chin.  He,  however,  first  pbcA 
his  patient  in  a  recumbent  posture  ;t  but  this  is  seldom  neceMur. 
The  reduction  of  the  dislocation  can  be  as  conveniently  efecte 
with  the  patient  in  a  sitting  as  in  a  recumbent  posture. 

After  the  reduction  of  the  dislocation,  the  patient  is  recoA* 
mended  to  abstain  for  several  days  from  the  use  of  solid  alimcifl^ 
and  to  wear  a  four-tailed  bandage  ;|  or,  what  is  atill  better,  tk 
bandage  contrived  by  Mr.  Fox,  (Fig.  74)  to  prevent  its  recumiA 
in  the  extraction  of  teeth.  When  this  bandage  is  used  for  tk 
latter  purpose,  the  mouth  is  first  opened  to  the  proper  extent  vitk 
the  condyles  in  their  articular  cavities ;  it  is  then  applied,  m 
the  straps  tightly  buckled.  This  done,  it  is  impossible  to  idTii* 
the  jaw  sufiiciently  to  produce  a  dislocation. 

*  Amorioan  edition  of  Fox  on  the  Haman  Teeth,  p.  330. 
t  A.  Cooper  on  Dislocations,  p.  391. 
X  Cooper's  Surgical  Dictionary,  p.  306. 
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CHAPTER    FIRST, 


SALIVARY  CALCULUS. 


ff!E  pliysicul  characteristics,  nml  the  local  and  eonstitutiooiil 
lications  of  salivary  calculus,  having  been  noticed  in  a  pre- 
liug  chapter,  St  will  not  be  necessary  to  refer  to  them  again. 

i&ll,  therefore,  confine  our  remarks  chiefly  to  its  elementary 
uents,  Hh  origin,  the  manner  of  its  formation,  its  effects, 
e  removal  of  it  from  the  teeth* 
At  or  salivary  calculus  sometimes  accumulates  in  very 
Fl©.  158.  P»G,   159. 


mmr^  i 


IquantitieSf  gi^itig  to  the  mouth  a  most  disagreeable  and 

ive  a^peet^  and  irapiirtinfr  to  the  breath,  not  unfrequentlyi 

lost  insufferably  offensive  odor.     Fig.  158  represents  a  set 

Ih  encrusted  with  it,  and  Fig.  159  a  single  tooth,  presented 

author  by  Dr.  W.  Allen,  of   Massachusetts,   with   the 

accumulation  of  this  substance  he  has  ever  seen  in  one 

It5  longest  diameter  is  an  inch  and  an  eighth,  its  shortest 

eighths,  and  its  thickness  five-eighths  of  an  inch*     Ira- 

in  its  substance  is  the  entire  crown  and  neck  of  a  lower 

Ipientise,  which  was  removed  with  it.    It  is  of  a  light  brown 

weighs  two  drachms  and  seventeen  grains. 


446        CHEMICAL   CONSTITUENTS   OF   SALIVART   CALCULUS. 

Professor  Austen  describes  a  remarkable  case  where  efery 
tooth  above  and  below  had  been  loosened  by  alveolar  absorption 
caused  by  this  deposit ;  no  tooth  having  more  than  an  eighth  of 
an  inch  depth  of  socket,  and  some  of  them  held  only  by  an  ex- 
ceedingly tough  attachment  to  the  gum  and  perioBteum.  The 
tartar  upon  the  lower  incisors  was  equal  to  five  times  the  siie  of 
the  teeth  ;  most  of  it  being  on  the  inside  and  three-quartere  of 
an  inch  thick  at  the  base.  A  singular  peculiarity  in  this  case 
was  the  excessive  pain  of  extraction.  Small  as  was  the  attich- 
ment,  it  was  uncommonly  firm ;  and  the  patient,  a  working  man, 
was  laid  up  with  nervous  prostration  for  two  weeks  after  the 
operation. 

CHEMICAL  CONSTITUENTS  OF  SALIVARY  CALCULUS. 

Salivary  calculus  is  composed  of  phosphate  of  lime  and  animal 
matter,  combined  in  various  proportions,  accordingly  as  it  is 
hard  or  soft ;  consequently  no  two  analyses  will  yield  the  same 
result.     The  following  is  the  analysis  made  by  Mr.  Peps  for  Mr. 
Fox.     Fifty  parts  yielded : 

Phosphate  of  lime, 85 

Fibrin,  or  cartilage, 9 

Animal  fat,  or  oil,      .....  3 

Loss, 3 

60 

Berzelius  gives  the  following  analysis.     He  found  one  hundred 
parts  to  contain 

Phosphate  of  lime  and  magnesia,  .  .  79.0 
Salivary  mucus  and  salivine,  .  .  .  13.5 
Animal  matter,         .....       7.5 

100.0 

Dr.  Dwindle,  of  New  York,  furnishes  the  following : 

Phosphate  of  lime, 60 

Carbonate  of  lime, 14 

Animal  matter  and  mucus,  ...  16 

Water  and  loss, 10 

100 
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imed  gentleman  acknowlerlges  that  lie  could  make 
(rses  agree.  Hard  dry  tartar  contains  more  earthy 
aal  matter  than  the  soft  humid  tartar. 
aria  of  which  M.  Mandl  says  tartar  is  composed, 
Hgin  in  the  vitiated  miicus  which  is  always  mixed 
berer  detected  witli  a  microHCope  in  large  numbers, 
(tiie  saliva  of  a  girl  laboring  under  a  scorbutic  affec- 
bouth ;  bat  the  author  is  inclined  to  believe  that  they 
4gin  in  the  mucous  secretions  of  this  cavity,  which 
lixcd  with  the  former  fluid.  They  are  more  or  less 
the  tartar  is  hard  or  soft,  or  in  proportion  to  the 
or  mueug  thai  enters  into  its  composition.^ 

I 

^mts  much  diversity  of  opinion  as  to  the  source  from 
nRVary  calculus  is  derived*  English  and  American 
elieve  it  to  be  a  deposit  from  the  saliva,  but  the  French 
free  concerning  its  origin*  Jourdain  thinks  it  is  secreted 

thich  he  believes  to  be  scattered  over  the  periosteum 
Gariot  says  it  comes  from  the  gums.  Serrea  tells 
m  discovered  upon  the  mucous  membrane  of  the  gums, 
^Ms,  whose  particular  function  it  is  to  secrete  this  sub- 
^m  commenting  upon  the  views  of  this  last  mentioned 
^fcelabarre  remarks;  '*  The  small  dental  glands,"  as  he 
H^^  perhaps  belong  to  the  tnucous  or  salivary  system  ; 
inva,  as  all  physiologists  know,  is  not  furnished  by  the 
,nd  other  larger  glands  alone,  but  by  a  great  number  of 
afids  that  are  very  observable  in  ruminating  animals, 
I  over  various  parts  of  the  mucous  membrane  of  the  mouth, 
ore,  am  of  opinion  that  this  is  a  gratuitous  supposition 
^i  of  the  author ;  because  children  of  a  very  early  age 
H^ed  with  tartar,  and  it  m  on  them  that  he  believes  he 
overed  the  glands  which  produce  it.  Did  these  really 
ey  would  augment  instead  of  decreasing  in  size,  as  age 
^and  their  functions  becoming  more  and  more  eatablish- 
Id  attain  to  a  very  large  size  in  old  persons  and  those 


>  giref  Ik  mmotc  de^oriiitit^n  of  their  ftppcftruioo  in  the  lit  Ko.  of  Ihft 
he  Americftn  Joaraftl  of  lieatal  Scionoe* 
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most  subject  to  tartar.  Now,  there  is  nothing  to  lead  ft»w 
infer  their  existence  in  these  inilividuRl^.  Therefore,  t- 
that  organs,  which  may  be  very  perceptible  before  iheir 
begins,  cannot  bo  discovered  when  their  secretion  if  Wlj 
established,  h  contrary  to  sound  pbiloaophy  ;  in  this  cjim%  dw 
dental  glands  of  the  author  would  be  entirely  different  from  ill 
others^  which  are  the  more  distinct  in  proportion  as  iWyot 
more  active.  Inadmissible,  then,  as  this  supposition  is,  Idoatt 
believe  in  the  existence  of  these  glands,  which  I  have  patifitlj 
but  in  vain  searched  for," 

Mons*  Serree  referred  probably  to  the  small  glaDi]^  WiH 
under  the  mucous  membrnne,  wtiich  have  no  more  special  KUot 
in  the  deposition  of  calculus  than  nuy  other  of  the  nhuj 
glands.  The  largest  are  about  the  size  of  a  small  pea,  aiid  i*^ 
been  termed,  according  to  their  situation,  the  labial^  hutc^  W 
molar  glands. 

But  M»  Delaharre  is  not  more  fortunate  in  the  theory  «k«i 
he  advances  of  the  origin  of  salivary  calculus,  than  Serrw.  Dt 
believes  it  to  be  an  exhalation  from  tlie  mucous  membra rn' of  ifc' 
gums.  Alluding  to  what  M,  Dupuy,  professor  of  the  vetcrmiif 
establishment  at  Alfont,  says,  concerning  the  formation  of  eil^ 
careous  tubercle  in  soft  tissues,  wliere  he  supposes  there  m  ^ 
other  fluids  but  mucus;  he  tells  us  that  it  is  **  in  the  sanw 
ner  that  the  exhalants  of  the  gums  furnish  tartar,  which 
give  out  more  or  less  accordingly  as  the  gums  are  in  a  b> 
or  inflamed  state.  When  diseased,  they  are  covcn?d 
whitish  layer,  which  is  at  first  soft,  but  gradually  collecting 
the  teeth,  it  afterward  becomes  hard/"  According  to 
author,  it  is  onlj  when  the  gums  are  inflamed  that  tailirii 
dueed. 

In  this  way  he  accounts  for  its  accumulattOD  on  the 
one  side  of  the  mouth,  while  those  of  the  other  have  nmt 
on  them,  thwigh  thej  are  all  alike  bathed  in  the  salif*. 
concretion  of  earthy  salts  in  the  salivary  ducts,  he  aecoufiti 
by  supposittg  it  to  be  deposited  by  the  exhalants  of  the 
membrane  which  lanes  them«  and  not  from  the  fluid  they  c^^ 
10  the  mouth. 

He  accounts  for  analogous  formations  in  other  part^  in 
aaine  way.     The  calculous  mcmstation  upon  a  sounds  wkiti^ 
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ied  in  the  bladder  for  ft  long  time,  and  which  m  found  ia 
■^^e  DO  previous  disposition  to  ji^ravel  had  exif^ted,  he 
Wflo  result  from  irritation  excited  by  the  instrument  in 
licous  uieTubrtine  of  this  viscus.     In  replying  to  this  part 

argument,  Mr,  Bell  says:  *' The  previous  non-existence 
iS  in  the  bladder  cannot  be  deemed  any  proof  that  the 
f  its  coropo^ilion  had  not  been  held  in  solution  in  the 

requiring  only  the  occurrence  of  any  extraneous  body  in 

,dder  to  «crve  a^  a  nucleus  for  its  deposition.     This  view 

subject  is  amply  confirmed  by  the  fact,  that  depositions^ 

the  lithic  fsalts  and  of  the  triple  phosphate,  the  bases 

usual  varieties  of  urinary  calculi,  are  constantly  formed 

lie  urine,  after  its  expulsion  from  the  bladder**' 
unfortunate  for  M.  Delaburre  that  he  drew  this  analogy, 

,  Bell  has  shown  it  to  be  conclusive  against  the  theory 

he  intended  to  eatablii^h  by  it.  He  says  ;  '*  that  salivary 
^8,  or  tartar  of  the  mouth,  is  flepositeJ  in  a  similar  manner 
the  saliva,  is,  I  think,  directly  proved;  or  is  at  least  sup- 

ID  the  highest  degree  of  probability  by  every  circumstance 
Bted  with  its  formation/'     The  fact,  too,  that  it  is  always 

in  largest  quantity  on  the  teuth  opposite  the  mouths  of 
lirary  ducts,  is  of  itself  a  strong  argument  in  favor  of  this 

;  but  still  more  conclusive  is  the  fact  of  its  formatioa 

the  very  ducts  themselves, 
j  theory  of  M.  Delabarre  is  insufficient  for  the  explanatioa 
tlcposition  here;  for  it  is  not  presumable  that  inflamma* 
rould  seize  upon  a  single  point  of  tht*  mucous  membrane 
^  of  these  passages,  without  affecting  it  to  a  consitlerable 
The  most  probable  cause  of  its  formation  here,  as  it 
rs  to  us,  is  the  accidental  precipitation  of  a  particle  of  it 
the  saliva  to  its  passage  to  the  mouth;  which  particle, 
lug  entangled  in  the  mucus,  is  detained,  and  afterwards 

as  a  nucleus  for  subsequent  deposition. 
the  existence  of  the  elements  of  the  composition  of  calcu- 
I  the  saliva  there  can  be  no  question.     Chemical  analyses 
I  fluid,  direct  from  the  glands,  place  all  doubt  upon  the 

,  at  refit.     Turner,  in  enumerating  the  chemical  con8ti- 

of  saliva,  mentions  bone  earth  as  one;*  and  Tiedemami, 

*  Tiini«r'£  Cbemiatqr^  p.  756. 
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Gmelin,*  and  Scherer,t  have  detected  phosphate  of  lime;  is 
has  also  Enderlin,|  and  other  chemists  who  have  analysed  this 
fluid.  Thus  it  is  seen  that  the  chief  earthy  constituents  whidi 
enter  into  the  formation  of  this  substance  are  contained  in  the 
saliva.  It  may  also  exist  in  solution  in  the  mucous  fluid  of  the 
mouth. 

M.  Delabarre  seems  to  rely  upon  th@  circumstance,  that  its 
deposition  on  the  teeth  is  always  accompanied  by  inflammation 
of  the  gums,  as  conclusive  in  favor  of  the  correctness  of  his 
views  of  its  formation.  But  here,  again,  he  is  equally  unfortu- 
nate ;  for  the  inflammation  of  which  he  speaks  is  the  effect,  and 
not,  as  he  supposes,  the  cause,  of  its  deposition.  The  soft, 
white  layer  of  tartar,  of  which  he  makes  mention,  as  observable 
on  the  gums  when  diseased,  is  nothing  more  than  thick,  hardened 
mucus.  We  have  repeatedly  examined  it,  and  are  well  assured. 
of  the  correctness  of  this  assertion. 

That  the  deposition  of  tartar  may  take  place  on  one  side  <^» 
the  mouth,  without  a  similar  deposit  on  the  opposite  side,  fur- 
nishes no  evidence  in  support  of  the  doctrine  that  it  is  an  exhi — 
lation  from  the  capillaries  of  the  mucous  membrane  of  the  gums^-- 
The  mastication  of  food  is,  with  most  persons,  performed  more^ 
on  one  side  of  the  mouth  than  on  the  other;  that  this  function 
prevents,  in  a  great  degree,  the  accumulation  of  tartar  on  the 
organs  immediately  concerned,  is  a  fact  with  which  every  den- 
tist must  be  familiar.     Hence,  its  frequent  collection  on  the 
teeth  of  one  side,  and  not  on  those  of  the  other.     And  that  it 
is  ascribable  to  this  circumstance,  is  susceptible  of  positive  proof. 
If,  on  the  removal  of  the  tartar  from  the  teeth  of  a  person,  in 
whose  mouth  it  has  collected  only  on  those  of  one  side,  mastica- 
tion be  afterwards  altogether  performed  on  this  side,  it  will  not 
re-accumulate  on  them ;  and  if  requisite  attention  to  the  clean- 
liness of  the  teeth  on  the  other  side  be  not  observed,  it  will  soon 
collect  there,  although  these  teeth  had  before  remained  free 
from  it. 

Again,  it  often  happens  that  disease  of  a  severe  character  is 
excited  in  the  gums  by  the  use  of  mercurial  medicines  and  other 
causes,  and  yet  but  a  small  quantity  of  tartar  collects  on  the 

*  MUUer's  Physiology,  vol.  i,  p.  461.  f  French  Lancet,    April,  1845. 

X  Liebig,  Annalen,  1844,  pp.  3  and  4. 
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teeth;  bot  that  any  condition  of  the  general  system,  or  of  the 
month,  tending  to  make  the  fluids  of  this  cavity  more  viscid,  pro- 
motes its  formation,  is  undeniable.     There  are,  however,  some 
temperaments  much  more  favorable  to  its  production  than  others ; 
and  it  is  a  well-established  fact,  that  the  mucous  membrane  of 
those  in  whose  mouths  it  accumulates  in  largest  quantity  is  the 
most  irritable,  and  the  buccal  fluids  most  viscid.     Again,  if  it 
were  deposited  by  the  mucous  fluids  of  the  mouth,  it  would  col- 
lect in  largest  quantities  on  those  teeth  which  are  less  abund- 
antly bathed  in  the  saliva;  as,  for  example,  the  anterior  surfaces 
of  the  upper  incisors  and  cuspids,  while  those  opposite  to  the 
months  of  the  ducts,  which  discharge  this  fluid  into  the  mouth, 
would  be  less  liable  to  deposits  of  tartar  than  any  of  the  other 
teeth;  whereas  the  contrary  is  found  to  be  the  case. 

From  all  the  light,  therefore,  that  has  been  thrown  upon  this 
subject,  the  conclusion  appears  to  us  irresistible,  that  this  earthy 
nttter  is  chiefly  a  salivary  deposit,  and  takes  place  in  the  fol- 
lowing manner:  It  is  precipitated  from  the  saliva,  as  this  fluid 
enters  the  month,  upon  the  surfaces  of  the  teeth,  opposite  the 
openings  into  the  ducts,  from  which  it  is  poured.  To  these  its 
ptrticles  become  agglutinated  by  the  mucus  always  found,  in 
greater  or  less  quantity,  upon  them.  Particle  after  particle  is 
deposited,  until  it  sometimes  accumulates  in  such  quantities  that 
ttewly  all  the  teeth  are  almost  entirely  encrusted  with  it.  It  is 
t^ways,  however,  found  in  greatest  abundance  on  the  outer  sur- 
faces of  the  superior  molars  and  the  inner  surfaces  of  the  infe- 
rior incisors,  and  it  is  opposite  to  these  that  the  mouths  of  the 
olivary  ducts  open. 

BPFECTS  OF  SALIVARY  CALCULUS  UPON  THE  TEETH,  GUMS 
AND  ALVEOLAR  PROCESSES. 

The  effects  of  the  presence  of  this  substance  on  the  teeth  are 
always  pernicious,  though  sometimes  more  so  than  at  others. 
An  altered  condition  of  the  fluids  of  the  mouth,  diseased  gums, 
^nd  not  unfrequently  the  gradual  destruction  of  the  alveolar 
Processes,  and  the  loosening  and  loss  of  the  teeth,  are  among 
the  consequences  that  result  from  it.  But  beside  these,  other 
effects  are  occasionally  produced,  among  which  may  be  enume- 
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rated:  tumorn  and  spongy  excrescences  of  tbe  gums,  of  vni  , 
kinds;  necrosis  and  exfoliation  of  the  alveolar  proces9es, uud (i 
portions  of  the  maxillary  bones;  hemorrhage  of  the  gumfi', iii<K 
rexia^  derangement  of  the  whole  digestive  apparatus  mA  M 
breath;  cutarrh,  eonghj  diarrhoea;  diseases  of  various  kinib  ii 
the  maxillary  nntra  and  nose;  pain  in  the  ear,  head-ache;  tnel- 
ancholy,   hypochondriasis,    &c.     The   character   of   the  effect*, 
however,  both  local  and  constitutional,  depends  upon  th«  qom- 
tity  and  consistence  of  the  tartar,  and  upon  tbe  tomperrtment  wf 
the  individual  as  well  a»  the  state  of  the  general  health;  the  two 
former  of  these  are  determined  by  the  two  latter,  and  bjtk 
attentifin   paid  to   the  cleanliness  of  the  teeth.      If  this  la*t  k 
properly  attended  to,  salivary  calculus,  no  matter  how  grt&i  th^ 
constitutional  tendency  to  its  formation,  will  not  collect  m  hrp 
<iUHniity  upon  the  teeth.     The  importance,  therefore,  of  ifc* con- 
stant observance  ^mnnot  be  too  strongly  impressed  upon  ibe  pi- 
tient,  especially  upon  those  in  whom  tlicre  ej^ists  a  great  temlfiifT 
to  its  deposition. 

The  teeth  and  their  cr^ntipuous  parts  suffer  more  from  accuoin- 
lationy  of  this  substance,  thiui  almost  any  other  caut^i'.  Caw* 
is  not  much  more  destructive  to  them.  When  permitted  toi^ 
cumulate  for  any  great  length  of  tim^?,  the  gums  become  io  Bfl^ 
bidly  sensitive,  that  a  tooth-brush  cannot  be  used  without  ai^ 
ing  pain  r  ttousequently,  the  cleanliness  of  the  mouth  is  not  ii- 
tempted,  and  thus,  no  means  being  taken  to  prevent  it«  fora^^ 
tion,  it  acc4imulate8  with  increased  rapidity,  until  the  te^'th,  ow 
after  another,  fall  in  f]uidL  succession  victims  to  its  deeoUtia| 
ravages. 

It  sometimes  not  only  undermines  the  oonstitutiou,  by  o» 
sioning  discharges  of  fetid  matter  from  tlie  gums,  and  corruptir^ 
the  fluids  of  the  mouth:  but  it  also  renders  the  breath  cxcei^ 
ingly  unpleasant  and  offensive.  So  nauseating  and  disagrertWe 
is  the  odor  which  some  descriptions  of  tartar  exhale,  tliit  di 
atmosphere  of  a  whole  room  is  contaminated  by  it  in  »  fc* 
minutes* 
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MAXNER  OF  REMOVING  SALIVARY  CALCULUS, 

8  is  an  operation  of  great  importance  to  the  health  of  the 

alveolar  processes  and  teeth*     But  from  a  misconception 

nature*  rather  than  from  fear  of  pain,  mony  are  much  op- 

to  it :   and  notwithatandiDg  the  universal  admiration  in 

!h  clean  and  white  teeth  are  held,  they  will  suffer  the  beauty 

organs  to  be  destroyed,  rather  than  submit  to  its  per- 

There  are  some,   indeetl,  who  though  scrupulously 

jcular  in  everything  that  regards  dress,  seem,  nevertheless, 

nsider  cleanliness  of  the  mouth  as  unworthy  of  notice. 

for  the  removal  of  tartar  from  the  teeth,  a  variety  of  instru- 

H  are  necessary,  which  should  be  so  constructed,  tliat  they 

be  easily  applied  to  every  part  of  every  tooth.     Those  in 

mon  use  among  dental  practitioners  are  so  very  similur  in 

Kbeir  shape,  and  so  well  known,  that  we  do  not  deem  it  neces- 
f  to  point  out  the  minute  differences  of  construction,  or  even 
^ve  a  general  description  of  the  instruments  themselves.  The 
rumen ts  should  be  light,  made  with  ivory,  ebony  or  cocoa 
j handles^  and  tapering  from  a  little  above  the  ferule,  both  ways; 
id  the  points  of  the  instruments  should  be  delicately  shaped  so 
adily  to  pass  below  the  free  edge  of  the  gum.  The  success 
e  operation  depends  much  upon  the  careful  removal  of  every 
icle  of  deposit ;  for  which  a  heavy,  clumsy  or  large  bladed 
ent  is  wholly  unsuited.  If  ttny  particles  of  tartar  be  suf- 
'Sred  to  remain,  they  will  irritate  the  gums,  and  serve  as  nuclei 
for  immediate  re-accumulations. 

The  adhesion  of  tartar  to  the  teeth  is  sometimes  so  great,  that 
iderable  force  is  required  for  its  removal,  even  when  the 
pest  and  best  tempered  instruments  are  employed :  but  ordi- 
ily  it  may  be  removed  with  ease.  Considerable  tact,  however, 
cessary  to  perform  the  operation  in  a  skillful  manner  j  more 
n  most  persons,  from  its  apparent  simplicity,  imagine.  This 
skill  can  only  be  acquired  by  practice.  Tartar  may  be  taken 
from  the  outer  and  inner  surfaces  of  the  teeth  without  much 
difficulty;  but  the  removal  of  it  from  between  them,  is  more 
blesome,  and  can  only  be  effected  by  means  of  very  thin, 
'p  pointed  instruments. 
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Several  sittings  are  sometimes  necessary  for  tbe  completion  of . 
the  operation,  especially  when  the  tartar  has  accumulated  in  very 
large  quantities.  In  all  cases  of  this  sort,  it  should  be  first 
removed  from  between  the  edges  of  the  gums,  and  the  necks  of 
the  teeth.  During  the  intervals  between  the  several  operations, 
the  mouth  should  be  gargled  several  times  a  day,  with  some 
cooling  and  astringent  wash  ;  but  on  this  subject  more  particalar 
directions  will  be  given  in  the  next  chapter. 

During  the  removal  of  tartar  from  the  teeth,  the  gums  often 
bleed  very  freely ;  and  when  much  swollen  and  spongy,  it  maj 
be  well  to  promote  it  by  holding  tepid  water  in  the  mouth. 
When  the  lower  incisors  are  loose,  as  is  often  the  case,  the  ope- 
ration should  be  proceeded  with  very  cautiously,  especiaUy  when 
the  tartar  is  very  hard  and  adheres  with  great  tenacity. 

Chemical  agents  are  sometimes  employed  for  the  removal  of 
salivary  calculus,  especially  such  of  the  mineral  acids  as  are 
supposed  to  have  less  affinity  for  the  lime  of  the  teeth  than  the 
phosphoric  with  which  it  is  combined;  but  it  is  scarcely  neces- 
sary to  say,  that  any  acid  capable  of  dissolving  tartar  will  act 
upon  these  organs.  The  use  of  all  such  agents  should  be  most 
scrupulously  avoided.  Nearly  all  acids,  both  mineral  and  vege- 
table, as  has  been  shown  in  a  preceding  part  of  this  work,  are 
prejudicial  to  the  teeth.  Their  careless  administration  by  phy- 
sicians is  a  fruitful  source  of  injury  to  the  teeth.  And  they 
certainly  should  form  no  part  of  any  dentrifice,  or  be  in  any 
way  used  for  the  removal  of  stains  of  any  kind  from  the  teeth. 


HE  gums  and  alveolar  processes,  from  appurentlv  the  same 
'^  frequently  H^suine  various  morbitl  conditions.  An  unheal- 
\hy  action  in  one  is  alraost  certain  to  be  followed  by  disease  in 
he  other.  Tbe  most  common  form  of  disease  to  which  the^e 
>»rt8  are  subject  is  usually,  though  very  improperly,  denominated 
icurvy,  from  its  supposed  resemblance  to  scorbiitus^  a  disease 
belonging  to  tbe  Class  CAOHBXTiR,  and  Order  Impetiginis^  of  Cul- 

Rto  which,  however,  it  bears  no  resemblunce.  Instead,  there- 
of continuing  the  use  of  this  tcrm^  we  propose  to  treat  the 
i&e  under  the  name  of  chronic  inflummatiun  and  tumefactwn 
ff  Ml*  ffums^  attended  by  recesuon  of  their  jnargin^  from  the 
neck9  of  the  teeth ^  which  seems  to  express  more  clearly  th<>  con- 
lltton  of  tbe  parti*  and  the  nature  of  the  disease.  The  gums 
louelitnes,  though  less  frequently,  become  the  seat  of  Jicute  in- 
imation.  Tbe  other  affections  to  which  they  are  liable  will 
loticed  in  their  appropriate  phice. 
The  diseases  of  tbe  gums  and  alveolar  processes  are  divided  by 
ilr.  Bell  into  two  classes:  those  which  are  the  result  of  local 
irritation,  and  those  which  arise  from  constitutional  causes. 

Were  it  not  for  local  irritation  in  these  parts,  the  constitu- 
tional tendencies  to  disease  would  rarely  manifest  themselves; 
ind,  on  tlie  other  hand,  were  it  not  for  constitutional  tendencies, 
the  effects  of  local  irritation  would  t^oldom  be  of  u  serious  cha- 
racter, "Thus,**  says  Mr.  Bell,  "the  same  cause  of  irritation 
Irhichf  in  a  healthy  person,  would  occasion  a  simple  abscess, 
(night,  in  a  different  constitution,  result  in  ulceration  of  a  decidedly 
rancerous  type;  or  in  the  production  of  fungous  tumors,  or  the 
brmatzon  of  scrofulous  abscesses.' 

Each  constitution  has  its  peculiar  tendency  ;  or  in  other  words, 
is  more  favorable  to  the  development  of  some  forms  of  disease, 
han  others ;  and  this  tendency  is  always  increased  or  diminished, 
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according  to  the  healthy  or  unhealthy  performance  of  tht  hi^ 

tional  operations  of  the  body  generally.     Thus,  deri -^^^ *  -^ 

the  digestive  organs  increases  the  tendency,  in  an  i. 
a  mucoud  habit,  lo  certain  forras  of  diae^iseci  anion  in  pirticol*r 
organs,  and  especially  in  the  gums.  A  local  irritant,  niacfc 
would  otherwise  produce  only  a  slight  inflainm:itiaii  of  tW 
margins  of  the  goms,  would  now  give  rise  to  turgidity  ail 
sponginess  of  their  whole  structure.  The  sanje  may  be  said  wiii 
regard  to  a  person  of  a  .scrofulous  or  scorbutic  habit. 

The  susceptibility  of  the  gums  to  the  action  of  morbid  rrritaiittf 
tg  always  increased  by  enfeeblemeut  of  U»e  vital  powers  of  At 
body.  Hence,  persons  laboring  under  excessive  grief,  iti^W 
choly,  or  any  other  affection  of  the  mind;  or  under  constifuHoiiil 
diseiise,  tending  to  enervate  the  vital  energies  of  tbe  sy«l«Bj 
are  exceedingly  subject  to  inflammation*  sponginess  and  ulcffi^ 
tion  of  the  gums.  But,  notwithstanding  the  increase  of  :itiace|Vti- 
biliry  wliich  the  gums  derive  from  certain  constitutional  eiiiM» 
and  states  of  the  general  health ;  these  influences  tnay^  in  tie 
majority  of  canes,  be  counteracted  by  a  strict  tibserram^e  of  tk(^ 
rules  of  dental  hygiene;  or,  in  other  words,  by  constant  ftiid 
regular  attention  to  the  cleaulineea  of  the  teeth, 

A  local  disease,  situated  in  a  remote  part»  often  haa  the  effect 
of  diminishing  the  tendency  in  tbe  gunjg  to  disease;  but  wkra, 
from  its  violence  or  long  continuance,  rht*  geiwral  health  bccorott 
ittiplit^ated,  the  susceptibility  of  these  parts  is  augmented. 

Although  deriving  their  predisposition  to  disease  from  •  tpf-^ 
cific,  morbid  constitutional  tendeticy,  they,  nevertWc*s,  wbdi 
diseased,  contribute  in  no  small  degree  to  derange  the  vhok 
organism*  Their  unhealthy  actton  Yitiates  iht»  8uid«  of  tfct 
mouth,  and  renders  them  unfit  for  the  purposes  for  whtoli  ikef 
are  designed ;  hence,  when  these  parts  are  restored  to  heakW 
whether  from  tbe  loss  of  diseased  teelh^  or  the  treatmenl  to 
which  they  may  have  been  subjected,  the  condition  of  ih©  p^ffA 
health  is  always  immediately  improved. 

Thus,  while  the  susceptibility  of  the  gtmis  lo  morbiil  ia* 
prfissions  is  influenced  by  tbe  state  of  tbe  general  health,  tb 
latter  is  equally  influenced  by  the  condition  of  tli  '  r  AiA 
not  only  is  a  healthy  condition  of  the  guuis  es^en  l.  .he  gf»^ 
ral  health,  but  it  is  also  essential  lo  the  heAlth  of  the  leetk  wA 
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ir  processes.  From  the  intimate  relation  that  subsists 
m  the  former  and  latter,  disease  cannot  exist  in  one,  with- 
Bome  degree  affecting  the  other.  Caries  of  the  teeth,  for 
le,  often  gives  rise  to  inflammation  of  the  gums  and  alveolo- 
periosteum;  on  the  other  hand,  inflammation  of  these 
ritiates  the  fluids  of  the  mouth,  and  causes  them  to  exert 
:erious  action  upon  the  teeth,  and  also  excites  more  or  less 
;ational  derangement. 

ACUTE  INFLAMMATION  OF  THE  GUMS. 

ite  inflammation  of  the  gums  frequently  occurs  in  connec- 
ith  stomatitis,  or  general  inflammation  of  the  mucous  mem- 
of  the  buccal  cavity,  which  appears  under  a  great  variety 
lus.  In  this  case  the  inflammatory  action  does  not  always 
I  to  the  subjacent  fibro-cartilaginous  structure;  but  the 
lisease  is  often  complicated  with  other  disorders,  the  treat- 
>f  which  comes  more  properly  within  the  province  of  the 
il  than  that  of  the  dental  practitioner.  Ulitis,  or  acute 
mation  of  the  gums,  is  in  most  cases,  a  purely  local  disease, 
I  usually  from  the  irritation  of  dentition,  or  as  a  conse- 
3  of  periodontitis.  It  often  extends  to  the  submaxillary 
I  and  muscles  of  the  face,  and  is  attended  by  swelling  and 
morbid  phenomena.  But  as  this  form  of  inflammation  of 
ims  is  treated  of  in  connection  with  other  subjects,  it  will 
necessary  to  repeat  what  we  have  said  elsewhere  concern- 


MC  INFLAMMATION  AND  TUMEFACTION  OF  THE  GUMS 
ENDED  BY  RECESSION  OF  THEIR  MARGINS  FROM  THE 
TH. 

J  affection  which  we  are  now  about  to  consider  has  been 
sly  designated.  Jourdain  and  other  French  writers  term 
its  more  advanced  stages,  cmijoined  suppuration  ;  because 
len  complicated  with  a  discharge  of  purulent  matter  from 
3n  the  edges  of  the  gums  and  the  necks  of  the  teeth,  and 
a  gradual  destruction  of  the  alveolar  processes.  Dr. 
:er  calls  it  the  devastating  procesSy  because  it  is  attended 
sting  of  the  gums  and  alveoli.  But  it  is  more  frequently 
30 
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treated  of  under  the  appelUlion  of  $emny  thun  under  mj  o^tr 
name. 

Chronic  infl»mtDatioi]  of  the  gnma  ma^  exist  for  v«*r*  '^'^*"" 
being  attended  with  suppuration,  or  recf^sfilon  of  tiieir  oirgtM 
from  the  necks  of  the  teeth  ;  but  the^e  pbeDoraenn  ir«  »^*^  •^ 
later  developed  according  to  the  amount  of  local  iiriutiou  Md 
the  state  of  the  constitutional  health  and  habit  of  body*  niii 
the  occurrence  of  inflarotnation  the  margins  of  tbe  jfum*  grv 
dually  lose  their  festooned  tippearance;  become  tbick,  s^m^ 
and  rounded  ;  and  ultimatelj,  on  being  preased,  poruleat  muut 
is  discharged  from  between  them  and  the  necks  of  the  ietil 
Their  eensibilitj  is  increased,  and  they  Weed  fr'>m  ilie  m 
ing  injury. 

The  diseased  action  usually  first  develops  itself  in  the 
around  the  lower  front  teeth  and  the  upper  tooUts  oppcwitaj 
mouths  of  the  salivary  ducts  ;  also  in  the  immediiK!  viciui 
aching,  decayed,  dead,  loose^  or  irregularly  arranged 
in  the  neighborhood  of  roots  of  teeth  ;  froo?  tbenee  it  extern 
the  other  teeth.  The  rapidity  of  its  pro^resa  dep**n<fo  on 
age,  state  of  the  general  health,  temperament  and  habit  afhoi; 
of  the  individual,  and  the  character  of  the  local  irritants  wliA 
have  given  rise  to  it.  It  is  always  more  rapid  in  pifWOMit 
dieted  to  the  free  use  of  spirituous  liquors,  and  in  iiidindaab  ffl 
whom  there  exists  a  scorbutic  tendency ;  or  who  have  fidbli 
from  venereal  disease,  or  from  the  constitutional  effects  of  • 
mercurial  treatment  used  to  cure  this  or  other  disease^. 

The  inflammation  may  be  confined  to  the  gums  of  two  or  tkn^ 
teeth,  or  it  may  extend  to  the  gums  of  all  the  teeth,  iaooe<f 
both  jaws. 

As  the  disease  advances,  the  gums  begin  to  recede  from  U* 

necks  of  the  teeth,  and  tbeil- 
veoH  to  waste,  and  the  m^9^ 
they  lose  their  soppoft,  lotf^ 
and  ultimately  drop  out  b 
Fig,  160  is  represented  IP* 
j  ^^  in  which  nearly  one-hdf  rf ^ 
roots  of  the  lower  incis^Jfp^'' 
become  exposed  by  ihil  it«^ 
tating  process. 


Fio,  160, 
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But  the  lo98  of  the  teeth,  though  it  puts  a  stop  to  the  local 
Sisease,  id  not  the  only  bad  effect  that  results  from  it,     Conati- 
tuttonal  symptoms  often  supervene,  more  vital  organs  become 
mplicnted,  and  the  health  of  the  general  system  is  sometimes 
very  seriously  impaired.     Hence,  the  improvement   often    ob- 
lerred  after  the  loss  of  the  teeth,  in  the  general  health  of  per- 
ions  whose  mouths  have  for  a  long  time  been  afffcted  with  this 
Itseii^e.     No  condition  of  the  mouth  has  a  greater  tendency  to 
leteriorate  its  secretions,  and  impair  the  functions  of  mastica- 
kion  and  digestion  than  the  one  now  under  consideration. 
I     In  forming  an  opinion  of  the  injury  likely  to  result  from  the 
fdtsease,  the  dentist  should  be  governed  not  only  by  the  health 
j:     '       1^  of  the  patient,  and  the  local  causes  concerned  in  its  pro- 
♦  ^  but  he  should  also  endeavor  to  ascertain  whether  it  is 

ponnected  with  a  constitutional  tendency,  or  is  purely  a  local 
rmffection.  Some  have  been  led  to  believe,  that  the  wasting  of 
the  gums*  and  alveolar  processes  may  sometimes  take  place  with- 
out being  connected  with  any  special  local,  or  constitutional 
teiiae ;  that  it  is  identical  with  that  process  by  which  the  teeth 
of  aged  persons  are  removed,  and  that  when  it  occurs  in  persons 
not  j)ast  the  meridian  of  life,  it  is  symptomatic  of  a  kind  of  pre- 
Inattire  old  age. 

Mr.  Bell,  on  this  subject,  remarks:  "In  forming  a  judgment 

tipon  cases  of  this  description,  however,  and  even  upon  those  in 

"ifhich   the  loss  of  substance  is  associated  with  more  or  less  of 

diseased   action,  it  is  necessary  to  recollect  that  the  teeth  are 

generally  removed  in  old  age  by  this  identical  mode ;  namely, 

the  destruction  of  their  support,  by  the  absorption  of  the  gums 

ind  alveolar  processes ;  and  as  this  step  toward  general  decay 

^HpiDenees  at  very  different  periods  in  different  constitutions,  it 

Pnfy,  doubtless,  in  many  cases,  even  in  persons  not  past  the  mid- 

Tjdie  period  of  life,  be  considered  as  an  indication  of  a  sort  of  pre- 

nature  old  age,  or  an  anticipation,  at  least,  of  senile  decay,  as 

kr  as  regards  these  part8  of  the  body," 

The  loss  of  the  teeth,  from  the  wasting  of  the  gums  and  alve- 
olar processes,  although  occurring  frequently  in  advanced  life, 
i  not  a  necessary  consequence  of  senility,  for  we  occasionally 
lee  persons  of  seventy,  and  even  eighty  years  of  age,  whose 
^tk  are  a^  Grmly  fixed  in  their  sockets  and  their  gums  as  little 
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impaired,  as  in  individuals  at  twenty.  We  do  not  recollect  eTer 
to  have  seen  a  case  of  this  kind  in  which  there  was  not  evidentlj 
some  diseased  action  in  the  gums.  But  it  is  of  little  importance 
whether  it  bo  the  result  of  old  age,  a  constitutional  tendencj, 
functional  derangement  of  some  other  part,  or  local  irritatitm, 
since  the  consequences  resulting  from  such  loss  are  always  the 
same. 

The  gums  after  having  been  once  the  seat  of  chronic  in-         r-=- 
flammation,  are  ever  after  more  susceptible  to  the  action  of 
morbid  irritants. 

CAUSES. 

The  immediate  or  exciting  cause  of  inflammation  of  the  gums, 
is  local  irritation,  produced — by  salivary  calculus ;  by  carious, 
dead,  loose  or  aching  teeth,  or  roots  of  teeth ;  or  by  teeth  whiA 
occupy  a  wrong  position,  or  that  are  crowded  in  their  arrange- 
ment.    It  may  also  be  produced  by  very  hard  teeth,  which,  in 
consequence  of  their  density,  possess  only  a  very  low  degree  of 
vitality ;  for  cases  of  recession  of  the  gums,  in  which  a  verj 
slight  inflammatory  action  exists,  are  frequently  met  with  in  ii^' 
dividuals  having  teeth  of  this  description.     This  can  only  be  e*^' 
plained,   by  supposing  a  want  of  congeniality  between  the^ 
organs  and  the  more  sensitive  and  highly  vitalized  parts  wi** 
which  they  are  in  immediate  contact.     The  same  thing  is  o  '^^ 
served  when  the  vitality  of  the  teeth  is  weakened  by  age,  whic^^ 
Mr.  Bell  regards  as  an  indication  of  senile  decay. 

The  secretions  of  the  mouth,  especially  the  mucus,  are  ofte^ 
rendered,  by  certain  conditions  of  the  general  system,  so  acri^ 
as  to  become  a  source  of  irritation  to  the  gums.  . 

Dr.  Koecker,  who  has  had  the  most  ample  opportunities  o    ^^ 
observing  this  affection  in  all  its  various  forms,  says  that  he  hi^*'^ 
never  seen  a  case  in  which  tartar  was  not  present.     That  thi^^*' 
is  so  in  a  large  majority  of  the  cases,  there  is  no  question ;  but^^  ' 
that  it  is  in  all,  is  certainly  a  mistake.     The  author  has  met-=:^ 
with  many  in  which  not  the  smallest  deposit  could  be  detected. 

The  disease  attacks  persons  of  every  age,  rank,  and  condi-    ""^ 
tion ;  and  in  every  country,  climate,  and  nation.     "  I  have  ob-     ^"^ 
served,*'  says  Dr.  Koecker,  '^  the  inhabitants  of  the  most  widely 
separated    countries,    Russians,   French,   Italians,    Spaniards,        '^ 
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X^OTtngnese,  English,  Africans,  East  and  West  Indians,  and 
'fchcMe  of  the  United  States,  to  be  all  more  or  less  liable  to  it." 

It  is,  however,  more  frequently  met  with  in  the  lower  than  in 
^He  higher  classes  of  society.  Persons  who  pay  no  attention  to 
'tlie  cleanliness  and  health  of  their  teeth  are  particularly  subject 
"to  it.  With  sailors,  and  those  who  live  principally  on  salt  pro- 
v-isions,  it  is  very  common.  "Persons  of  robust  constitution," 
says  Dr.  Eoecker,  **  are  much  more  liable  to  this  affection  of  the 
gums  than  those  of  delicate  habit ;  and  it  shows  itself  in  its 
'^orst  form  after  the  age  of  thirty,  oftener  than  at  any  earlier 
period." 

To  the  causes  of  irritation,  which  have  already  been  enume- 
rated, may  be  added — accumulation  of  extraneous  matter  on  the 
'fcceth  and  along  the  edges  of  the  gums ;  exodontosis ;   artificial 
teeth  badly  inserted,  or  made  of  improper  material ;  and  dental 
operations  badly  performed.     The  use  of  improper  tooth-brushes 
and  powders,  especially  charcoal,  may  be  reckoned  among  its 
exciting  causes.     The  irritability  of  the  gums  is  sometimes  in- 
creased by  the  use  of  acids ;  at  other  times  it  is  diminished. 

Every  condition  of  the  general  system,  tending  to  increase  the 
BUBceptibility  of  the  gums  to  the  action  of  local  irritants,  favors 
^Reproduction  of  the  disease.  Every  thing  that  tends  to  induce 
^nch  conditions  may  be  regarded  as  a  predisposing  cause ;  such 
^^  bilious  and  inflammatory  fevers,  the  excessive  use  of  mercurial 
**iedicines,  the  venereal  virus,  intemperance  and  debauchery. 
-Any  deterioration  of  the  fluids  of  the  body  is  peculiarly  conducive 
^  it.  Persons  of  cachectic  habit  are  far  more  subject  to  it,  and 
generally  in  its  worst  forms,  than  those  individuals  in  the  enjoy- 
ment of  good  health. 

Strumous  individuals  sometimes  have  an  affection  of  the  gums, 
'Which  differs  in  many  respects  from  the  one  just  described.  The 
^ms,  instead  of  being  purple  and  swollen,  are  pale  and  harder 
tlan  ordinary ;  and,  on  being  pressed,  discharge  muco-purulent 
Uiatter,  of  a  dingy  white  color.  They  often  remain  in  this  con- 
ation for  years,  without  appearing  to  undergo  any  structural 
iteration,  or  to  affect  the  alveolar  processes.  This  form  of  the 
ilisease  is  principally  confined  to  persons  who  have  very  white 
teeth ;  it  is  much  less  likely  to  attack  males  than  females ;  and 
lias  never,  so  far  as  we  have  been  able  to  ascertain,  been  men- 
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tioned  by  any  denial  writer,  Mr,  Fox  speaks  of  nlcvimtioo  rf 
the  gums  in  acrofulous  children  ;  but  that  is  of  frequent  owtir- 
rence,  and  is  characterized  by  the  usual  phenomena  uf  infUmni- 
tion.  This  disease  now  spoken  of  rarely  occurs  before  the  age 
of  eighteen  or  twenty ;  and  it  seems  to  be  the  resnlt  of  impi 
nntrition.  The  gums  exhibit  no  dgn  of  inflammatory  actii 
the  contrary,  they  are  paler,  less  sensitive,  and  poasesi 
warmth  than  usuaL  It  is  never  attended  with  tamefactton  or 
absorption,  except  in  its  advanced  stages  ;  whereas,  the  affectiaa 
of  which  Mr,  Fox  speaks  is  always  accompanied  by  both. 

TREATMENT. 

In  the  treatment  of  inflamed,  spongy  and  ulcerated  gmns^  the 
first  thing  claiming  attention,  is  the  removal  of  the  exciting 
causes.  If  there  are  dead  or  loose  teeth  in  the  mouthy  or  wA 
which,  from  their  position,  act  as  mechanical  irritants,  theyahottM 
be  at  once  extracted.  The  remaining  teeth  should,  mi  th^mm 
time,  be  freed  from  tartar  and  all  other  irritating  depositioa^. 

Dr.  Knecker  goes  so  far  as  to  recommend  the  extraction  of  WT 
molar  tooth,  particularly  in  the  upper  jaw,  which  has  lost  it*Ji»- 
tagonist ;  believing  that  a  tooth  under  each  circiioistancus  t» i 
source  of  irritation  to  the  alveolo*dental  periosteum  and  pi» 
He  says,  ^^  In  this  manner  the  loss  of  one  molar  tooth  proifaotf 
the  destruction  of  its  remaining  antagonist.  Thia  is  efeoiBi 
however,  after  a  struggle  of  nature,  of  very  long  duration,  whici 
always  involves,  in  some  degree,  all  the  other  teeth  in  a  likei&' 
eased  condition ;  it  is  necessary,  therefore,  to  prevent  this  ooritia 
condition,  particularly  pernicious  in  this  disease,  by  the  extne* 
tion  of  the  tooth,  or  any  molar  so  situated," 

Although  a  molar  tooth,  after  having  lost  its  autagoaiit*  i* 
sometimes  a  source  of  irritation,  it  may  often  remain  with  tD* 
punity.  Its  removal  is  necessary  only  when  it  acts  aa  an  irntaiA 
to  the  gums;  and  it  may.  In  a  majority  of  caaea^  be  prefHilii 
from  doing  this  by  keeping  it  constantly  clean. 

It  is  essential,  in  the  treatment  of  the  disease  uoder 
tion,  that  a  decided  impression  be  made  upon  it  at  once; 
quently,  no  time  sihould  be  lost  in  the  removal  of  local  f 
eouBes.     "  The  advantage  derived  from  this  operation/ ^ 
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[»f  dend,  loose,  or  irritating  teeth,)  saya  Dr.  Koecker,  "would 
itber  partly  or  wholly  lost,  were  it  performed  at  diflferent 
This   observntiun  has  been  verified   by  the  author 
than  once.     When  he  has  been  prevented  by  the  timidity 
'bis  patient  from  extracting  all  the  offending  teeth,  at  the  first 
Siting,  he  lx^»  alwnys  found  the  cure  much  retarded,  and,  in 
iuBtanceSf  almost  entirely  defeated. 

iving   extracted   such    teeth    as   it    may   he   necessary  to 
re.  Dr.  Koecker  tliinks  it  better  to  wait  ten  or  fifteen  days 
fe  the  tartar  is  removed.     The  author  has  never  been  able 
icover  any  advantage  in  such  delay  ;  on  the  contrary,  he 
'da  it  a^  important  that  as  much  as  possible  should  be  taken 
the  teeth  at  tbe  time  of  the  extraction.     Several  sittings, 
jver,  are  often  roquired  for  its  complete  removal. 
be  bleeding  from  the  gums  and  sockets,  occasioned  by  these 
U  operations,  should  be  promoted  by  frequently  washing 
'mouth  with  warm  water;    and  when   the  gums  are  much 
Hen,  advantage  will  be  derived  from  scarifying  them  freely 
three  or  four  days  with  a  sharp  lancet,     This  last  opera* 
is   highly  recommended    by  Hunter,    Fox   and  Bell,  and 
jlideed  its  good  effects  are  so  apparent  that  it  should  never  be 

Kcted* 
e  cure  may  be  hastened  by  washing  the  mouth  several  times 
with  some  tonic  and  astringent  lotion.     The  author  has 
id  the  following  to  be  very  serviceable: 

Qi     Powdered  nat  giklls, 

**        Peru  vino  bark,      cucb,  2  drachms, 
*♦         orria  root,  1   dracLm. 

tafusioo  of  ro&eSf  i  fluid  ounees. 

TBfutiofi  to  stand  for  m  duj  or  bo  U(>oa  the  powders,  with  freciuent  atirriog ; 
ciLfK  nod  filter. 


Fox  says  great  benefit  is  derived  from  the  use  of  sea 

i^  and  he  recommends  it  whenever  it  can  be  procured ;  add- 

»at  if  the  gums  be  tender,  it  should  be  used  warm.     We 

inable  to  sp^ak  of  the  merits  of  this  remedy  from  experi- 

never  having  tried  it.     We  have,  in  cases  where  there  was 

soreness  and  ulceration  of  the  gums,  prescribed  the  foU 
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I^:     Borax,  2  scruplet. 

Honeji  1  fluid  ounce. 

Sage  tea,  4    *'     ounces. 

This  is  a  favorite  and  very  general  domestic  remedy,  and  will  be  foand  rerr 
soothing  and  healing. 

As  a  wash  for  the  mouth,  Dr.  Fitch  recommends  a  decoctioii 
of  the  green  inner  bark  of  white  oak,  which  we  have  found 
beneficial.  The  following  are  recommended  by  Dr.  Koeoker,  u 
being  very  serviceable: 

"  Take  of  clarified  honey,  three  ounces,  and  of  vinegar,  one 
ounce.  This,  diluted  in  the  proportion  of  three  tablespooDfub 
to  a  pint  of  warm  sage  tea,  or  water,  may  be  used  frequentlj 
during  the  day. 

"  Take  of  clarified  honey,  and  of  the  tincture  of  bark,  two 
ounces  each.     Mix  and  dilute  as  above. 

"  Take  of  honey,  and  of  the  tincture  of  myrrh,  two  ounces 
each.     Mix  and  use  as  above.*' 

Mr.  Bell  recommends  the  following; 

^:    Alam,  2  drachms. 

Decoction  of  Peruvian  bark,  2  fluid  ounces. 

Infusion  of  roses,  2      '*         ** 

But  when  the  last  prescription  is  used,  the  mouth,  immediatek 
after,  should  be  thoroughly  washed  with  water  and  a  soft  brash, 
to  prevent  the  suli)huric  acid  of  the  alum  from  exercising  ■ 
hurtful  effect  upon  the  teeth. 

The  pleasantest,  and  at  the  same  time  the  most  eflicaciott?* 
mouth-wash  which  the  author  has  ever  employed  is  the  following: 

J^  :    South  American  soap  bark,  8  ounces. 

Pyrethrum,      ^ 

Orris  root,        (  ,  , 

'        y    each,        1  ounce. 
Benzoic  acid,    j 

Ciniminon,       ) 

Tannic  acid,  4  drachms. 

Borax,  4  scruples. 

Oil  of  wintergreen,  2  fluid  drachms. 

Oil  of  peppermint,  4  fluid  drachms. 

Cochineal,  3  drachms. 

White  sugar,  1  pound. 

Alcohol,  3  pints. 

Pure  water,  5  pints. 

Mix  the  ingredients  thoroughly,  digest  for  six  dajs  and  filter. 
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notwithstanding  the  nse  of  the  means  here  recommtmded, 
still  be  discharged  from  around  the  necks  of  the  teeth, 
aoald  the  gum.s  continue  spongy,  and  manifest  no  dispoei- 
heal,  their  edges  may  be  touched  with  a  strong  solution 
nitrate  of  eilver.  This  will  seldom  fail  to  impart  to  them 
]lthy  action.  It  may  be  used  in  the  proportion  of  from  three  to 
grains  to  one  ounce  of  water.  The  mos^t  convenient 
lof  applying  it  is  with  a  camers-hair  pencil.  Its  use  is 
Hmended  by  Mr.  Fox,  and  will  often  succeed  when  other 
ies  fail.  In  those  cases  where  the  matter  discharged  from 
Jge  of  the  gum  has  a  nauseating  and  disagreeable  odor,  '*a 
^solution/'  says  he,  "is  an  excellent  remedy  for  rendering 
iDUth  sweet  and  comfortable;*'  but  in  using  it  in  this  way, 
iiioD  is  necessary  to  prevent  it  from  getting  into  the  fauces, 
this  cai»e,  it  will  cause  disagreeable  nausea.  An  excellent 
octant,  in  such  cases^  is  a  gargle  made  by  diluting  a  tea- 
rful of  chlorinated  soda  (Labarraque's  solution)  in  four  or 
tnht  ounces  of  water.  Or  it  may  be  used  much  stronger  and 
^Kd  with  a  small  mop  to  the  diseased  parts;  the  silver  ni- 
pte  may  be  applied  in  the  same  way. 

I^IUiile  the  means  here  directed  for  the  cure  of  the  disease  are 
^K  employed,  a  recurrence  of  its  exciting  causes  must  be  stu- 
^Ky  guarded  against.  Tartar  and  foreign  matter  of  every 
|Htt  ehoukl  be  prevented  from  accumulating  on  the  tcetb,  by  a 
|a0  and  frequent  use  of  a  suitable  brush  and  waxed  tio^Hs-silk ; 
^■a  healthy  action  be  imparted  to  the  gams.,  these  should  be 
pM  at  least  five  times  a  day:  immediately  after  rising  in  the 
horning,  after  each  meal,  and  before   retiring  at  night.     The 

Ilication  of  the  brush  may  at  first  occasion  some  pain ;  but  it» 
biould,  nevertheless,  be  persisted  in,  for,  without  it,  all  the 
n  remedies  will  be  of  little  avail.     The  friction  produced  by 
esides   keeping  the  teeth  clean,  is  of  great  service  to  the 

in  imparting  to  them  a  healthy  action. 

batmen t<,  different  from  that  here  described,  is  necessary  in 

(fonn  of  disease  which  w^e  noticed  as  being  characterized  by 

rnatural  paleness  and  discharge  of  muco-purulent   matter 

l^between  the  edge  of  the  gum  and  the  neck  of  the  tooth. 

Bt  ease  of  this  disease  treated  by  the  author,  he  directed 

kt  mild  detergent  lotions  to  be  used;  hut  these  did  not 
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produce  the  desired  effect.  Having  been  led  from  his  obseni- 
tion  in  thi»  case  to  suspect  that  the  disease  was  connected  with 
some  constitutional  derangement,  and  was  probablj  the  rmix 
of  a  debilitated  condition  of  the  general  system,  he  rt^aom- 
mended,  in  the  next  ease,  the  use  of  tonics  and  free  exercke  ia 
the  open  air.  This  course,  though  attended  with  '  ^  im- 
provement of  the  general  health,  seemed  to  be  prou  '  W 
benefit  to  the  gums.  Tfaej  still  appeared  debilitated,  and  i« 
being  pressed,  discharged  matter  from  beneath  their  vdgps.  Ht 
advised  a  continuance  of  the  tonics  and  exercise,  and  with  i 
view  of  exciting  inflammation,  touched  the  edges  of  the  gwna 
with  nitrate  of  silver.  This  bad  the  desired  effect,  and,  i^  li^ 
had  anticipated,  a  new  disease  was  substituted  for  the  uld  <mt; 
for  the  cure  of  which,  he  directed  the  mouth  to  he  washed,  fitt 
or  six  times  a  day,  with  the  mixture  of  sage  tea,  alum  and  hnoitj, 
and  at  night  and  morning  with  salt  water. 

This  treatment  was  perfectly  successful.  In  about  thre«  wwb 
the  gums  assumed  a  healthy  appearance,  acquired  their  annual 
color,  and  the  discharge  of  muco-purulent  matter  entirely  ceaiei 
He  has  since  had  occasion  to  treat  several  other  casea,  in  ill  if 
which  he  adopted  the  same  treatment,  and  with  like  aticeMi. 

MORBID  GROWTH  OF  THE  GUMS, 

The  structural  changes  which  take  place  in  the  gamB,iit' 
consequence  of  increased  Tascular  action,  are  almost  as  varilB 
ae  are  the  constitutional  tendencies  of  different  individtul^ 
Those  characterizing  the  affection  last  noticed,  consist,  fc(r  iki 
most  part^  in  increased  thickness  and  recesaion  of  their  e4p* 
from  the  necks  of  the  teeth ;  but  in  the  one  of  which  weare  Mi 
about  to  treat,  there  is  morbid  growth  which  ia  sometiinei  i^ 
considerable^  that  it  almost  covers  the  crowns  of  the  caetk,  dm 
interfering  very  seriously  with  the  function  of  masticatiQii 
When  thus  affected,  the  gums  have  a  dark  purple  color, 
thick,  smooth  and  rounded  margins ;  and  discharge  almoni 
stantly  from  their  inner  surface,  a  thin,  purulent  matter,  whkk 
exhales  an  exceedingly  offensive  odor.  Tliey  bleed  profaMlf 
from  the  slightest  injury,  and  are  so  sensitive  that  the  preiitfl 
even  of  the  lips  is  sometimes  attended  with  pain.     They  ire  sbi 
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with  a  peculiar  itching  sensation,  which,  at  times,  is  u 
ttrce  of  great  annoyance. 
The  accompanying  engfuvlng  (Fig.  161)  will  convey  to  the 

a  more  corrtict  idea 

.m  r    i.k  Fig.  TQl, 

too    appearance   of  the 

IDS,   when    thus   affected, 

any  description  which 

be  given.     It  will  be 

reeivcd    from    ibis,   that 

e  morbid  growth  extends 

to  the  gums  of  all  (he  teeth, 

It  usuallj  doea   iii  this 

^rtety  of  diseased  action. 

Among  the  local  and  con- 

ittttion&l     effects     arising 

i^m  the  disease  are — offensive  breath  ;  vitiated  saliva;  destnic- 
ion  of  the  alveoli,  with  loosening  and  iiltiinatc  loss  of  tlie  teeth  ; 
BjpairiHl  digestion,  with  all  its  disagreeable  cuncomitnnts;  en- 
ant  of  the  tonsils  and  bronchitis,  together  with  a  long 
ia  of  other  morbid  phenomena. 


CAUSES. 

e  exciting  cause  of  this  peculiar  affection  is  local  irritation^ 
roduced    by  salivary   calculus,    dead,   diseased    or   irregularly 
ranged  teeth ;  but  the  character  of  the  structural  alteration  is 
idetitly  determined  by  some  cachectic  habit  of  body  or  consti- 
tutional tendency.      It  often   attacks   the   gums  of  individuals 
nho^e   teeth  are  sound  and  VfM  arranged,  hut  the  author  has 
lever  met  with  a  case  in  which  tartar  was  not  present;  though, 
some  instances,  the  quantity  was  so  small  as  almost  to  lead 
0  to  doubt  whether  it  could  have  had  much  agency  in  the  pro- 
ction  of  the  disease.     But  the  susceptibility  of  the  gums  to 
lorbid  impresfsions,  in  individuals  liable  to  this  affection,  is  usu- 
-reat,  that  an  irritant,  which  under  other  circumstances 
^rcely  excite  an  increase  of  vascular  action,  gives  rise, 
caaea  of  this  sort,  to  the  rapid  development  of  an  aggravated 
of  diaease. 
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TREATMENT. 

The  first  thing  to  be  attended  to  in  the  treatment  of  the 
disease,  is  the  removal  of  all  dead  teeth  and  such  others  as  mtj 
in  any  way  irritate  the  gums.  The  morbid  growth  should  be 
next  removed,  by  making  a  horizontal  incision  entirely  through 
the  diseased  gums  to  the  crowns  of  the  teeth.  This  should  be 
carried  as  far  back  as  the  morbid  growth  extends.  After  this, 
the  gums  should  be  freely  scarified  by  passing  a  lancet  between 
the  teeth  down  to  the  alveoli,  in  order  that  the  vessels  may  be 
completely  divided,  and  discharge  their  accumulated  blood.  This 
should  be  repeated  several  times,  at  intervals  of  four  or  five  dajs. 
Meanwhile  the  mouth  may  be  washed  three  or  four  times  a  day 
with  some  astringent  and  detergent  lotion,  and  occasioDftlly 
mopped  with  a  weak  solution  of  nitrate  of  silver.  The  tartir 
should  be  removed  as  soon  as  the  gums  have  sufficiently  collapsed 
to  admit  of  the  operation. 

The  progress  of  the  disease  may  be  arrested,  but  a  cure  ctn- 
not  be  afiected  by  local  treatment  alone.     Particular  attention 
should  be  paid  to  the  regimen  of  the  patient,  and  such  general 
remedies  prescribed  as  the  peculiar  nature  of  the  case  may  ind^* 
cate.     Excess  and  intemperance  of  every  kind  must  be  avoid^^ 
In  cases  of  an  inflammatory  type,  the  diet  should  be  chie^^' 
vegetable  :  but  where  there  is  debility,  or  other  cachexia,  aninft-  ^ 
food  should  be  used,  taking  care  to  avoid  all  young  meats,  ^ 
veal  or  lamb,  all  gross  meats  such  as  pork,  and  all  salt  meats  C^ 
shell  fish.     Fruits  and  acid  beverages,  such  as  infusions  of  ma^^ 
and  vinegar,  lemon  juice,  spruce  beer,  &c.,  may  be  used  wit^ 
advantage. 

The  teeth  should  be  kept  perfectly  and  constantly  clean.  No^ 
a  particle  of  foreign  matter  should  be  permitted  to  remsun  bc^ 
tween  them  or   along  the  edges  of  the  gums.     A   scrupuloBfr^ 
attention  to  this  precaution  is  indispensably  necessary;  as  i 
constitutes  one  of  the  most  important  remedial  indications. 
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MERCCRIAL  INFLAMMATION  OF  THE  G0MS. 

Small  and  repeateil  doses  of  mercury,  when  carried  to  the 
iDint  of  BalivatioD,  frequently  give  rise  to  the  development  of 
ecalisir  rnorbid  phenomena  in  the  gums*  and  other  parts  of  the 
louth.  The  first  indication  of  the  specific  action  of  Uiis  power- 
BlI  medicinal  agent  upon  the  animal  economy,  consists  in  a 
ightljr  increfised  redness  and  tumefaction  of  the  free  edge  of 
Ibe  gums  around  the  necks  of  the  inferior  incisors.  There  is  a 
haracteristic  bluish  color  along  the  edge  of  the  gums,  ivhile  the 
avestiug  mucous  membrane  of  the  adherent  portion,  a  little 
Dwer  flown,  often  assumes  a  white  color,  owing  to  the  opacity 
{ the  epithelium.  These  appearances  are  followed  by — increased 
^^eretton  of  saliva;  a  strong  metallic  taste;  soreness  of  the  teeth 
inil  gums;  inflammiUion  and  swelling  of  the  mucous  membrane  of 
lie  roof  of  the  mouth,  fauces  and  cheeks,  and  the  salivary  glands; 
belling  of  the  tongue,  with  increased  redness  of  its  eilges,  and 
■^euliarlj  offensive  udor  of  breath.  In  the  meantime,  the 
Etigea  of  the  gums  about  the  necks  of  the  teeth  swell  and  asaume 
171  increase  of  redness  ;  the  saliva  becomes  viscid  and  is  secreted 
n  such  abundance  as  to  flow  from  the  mouth,  and  the  move- 
bents  of  the  jaws  are  attended  with  pain.  The  alveolo-dental 
periosteum  is  thickened,  and  the  teeth  niised  from  their  sockets 
ind  loosened,  A  vesicular  eruption  sometimes  appears^  followed 
>y  ulceration  and  sloughing  of  the  gums,  and  very  frequently  by 
lecrosis  of  large  portions  of  the  alveolar  process  and  maxilla. 
We  were  shown,  a  few  years  since,  the  entire  alveolar  border  of 
K>th  jaws,  the  necrosis  and  exfoliation  of  which  had  been  occa- 
lianed  by  severe  mercurial  salivation,  and  we  have  frequently  had 
lion  to  remove  portions  both  of  the  superior  and  inferior 
lary  bones^ — the  necrosis  having  been  occasioned  by  the 
of  this  medicine. 
By  the  prudent  administration  of  mercury,  salivation  may  be 
(luced,  without  causing  the  deplorable  effects  just  described, 
ut  the  specific  action  of  this  agent  upon  the  conatittttion  is 
ija  attended  by  more  or  less  tumefiietion  and  aponginess  of 
IB,  and  when  once  brought  under  its  influence,  however 
its  ^-ffects  may  have  subsided,  they  are  ever  after  more 
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susceptible  to  morbid  impressions.  Again  it  should  be  remem- 
bered that  very  many  of  these  deplorable  symptoms  follow  the 
use  of  mercurials,  even  where  there  is  no  intention  to  salivate. 
It  is  a  powerful  agent,  capable  of  much  good ;  but  one  which  hu 
been  productive  of  untold  mischief,  especially  upon  the  mouth 
and  teeth.  Doubtless  life  must  be  saved  at  the  expense,  if 
necessary,  of  the  teeth.  But  the  peculiar  specific  action  of  this 
medicine  should  forbid  its  constant  and  indiscriminate  emploj- 
ment. 

TREATMENT. 

It  is  scarcely  necessary  to  say,  that  until  the  use  of  the  mercury 
is  discontinued,  it  will  be  impossible  to  control  or  even  counter- 
act its  effects  upon  the  gums ;  but  in  mild  cases  these  usuaUj 
soon  disappear  after  the  action  which  it  has  produced  on  the 
general  system  has  completely  subsided.  When  the  gums  con- 
tinue spongy,  the  bowels  should  be  kept  open  with  saline  aperi- 
ents, the  patient  restricted  to  a  fluid  farinaceous  diet,  and  the 
mouth  gargled  several  times  a  day  with  demulcent  decocUODS 
and  mild  astringent  lotions,  to  which  it  may  sometimes  be  advi- 
sable to  add  a  little  laudanum.  Washes  made  from  chlorinated 
soda  or  lime  may  be  used  to  correct  the  excessive  fetor  of  the 
breath. 

After  the  action  of  the  medicine  upon  the  system  has  subsided, 
and  the  disease  assumes  a  chronic  form,  the  gums,  as  directed 
by  Mr.  Thomas  Bell,  should  be  freely  scarified  by  passing  > 
lancet  entirely  through  their  substance  between  the  teeth ;  and 
this  operation  should  be  repeated  as  often  as  every  few  day«» 
until  they  are  completely  restored.  The  use  of  astringent 
washes  should  at  the  same  time  be  continued,  and  if  there  tr^ 
any  teeth  which,  from  the  loss  of  their  vitality,  or  from  having 
become  very  much  loosened  by  the  partial  destruction  of  their 
sockets,  act  as  irritants,  they  should  be  removed. 

When  the  gums  have  ulcerated,  the  application  of  a  strong 
solution  of  sulphate  of  zinc  or  nitrate  of  silver  with  a  camera 
hair  pencil  is  recommended.  Chomel,  an  eminent  French  phj* 
sician,  has  employed  vapor  baths  with  advantage,  in  cases  of 
mercurial  stomatitis. 


DERATION  OP  THE  GOMS  OF  CHILDREN,  ATTEXDRD  WITH 
EXFOLIATION  OF  THE  ALVEOLAR  PROCESSES. 


The  gums  and  alveolar  procesinas  of  children  are  occasion  nil  j 

attacked  hy  a  very  peculiar  form  of  dieeiise,  which  occurs  more 

pm|ucntlv  daring  the  shedding  of  the  temporary  and  the  eruption 

kf  the  permanent  teeth,  than  at  any  other  period  of  childhood. 

IHTo  have  never  known  adults  to  be  aflfected  with  it,  and  to  the 

ordinary  spongy,  inflamed  and  ulcerated  gums,  it  doet^  not  appear 

ko  be  At  all  analogous.     It  bears  a  much  closer  resemblance  to 

^ancTitm  oris,  yet  differs  in  many  particulars  from  this  disease. 

^    Among  the  symptoms  which  characterize  the  affection,  are 

hing   and  ulceration  of  the  gums  and  their  separation  from 

e  necks  of  the  teeth  and  alveolar  processes ;  there  is,  at  first, 

dbchsirge  of  muco-purulent  matter  from  between  the  gums  and 

ks  of  the  teeth,  which  ultimately  becomes  ichorous  und  fetid, 

e  teeth  loosen,  and  the  alveoli  lose  their  vitality  and  exfoliate. 

B  are  formed  in  various  parts  of  the  mouth,  the  gums  and 

assume  u  deep  red  or  purple  color.     In   the  exfoliation  of 

he  alveolar  processes,  the  temporary,  and  sometimes  the  crowns 

}f  the  permanent  teeth  are  carried  away.     The  constitutional 

ymptoms  are  :  ekin,  for  the  mo8t  purt,  dry  ;  pulse  small   and 

|uick  ;  the  bowels  generally  constipated,  though  sometimes  there 

$  diarrhoea ;   and   to   these  symptoms  may  be  added  lassitude 

md  a  disposition  to  sleep. 

,  These  may  be  regarded  as  the  prominent  phenomena  of  the 
iseaae  in  its  mos^t  aggravated  form.  When  exfoliation  of  the 
Jveolar  processes  take*  place,  the  symptoms  usually  abate,  and 
otnetimes  wholly  disappear.  Delaharre  says,  **  among  the  great 
lumber  of  children  that  are  brought  to  the  orphan  asylum,  he 
las  had  frequent  occasion  to  notice  singular  complications  of  the 
affection,  as  modified  by  the  strength,  sex,  and  idiosyncrasies  of 
.different  subjects*'*  The  gums  and  lips,  in  some,  he  describes 
ing  of  a  beautiful  red  color ;  in  others,  the  Hps  are  rosy 
d  the  gums  pale,  and  sometimes  very  much  swollen.  He  also 
umerates  among  the  symptoms,  burning  pain  in  the  mucous 
embrane  of  the  cheeks,  and  ulceration,  pain  and  swelling  in 
the  Bubtnaxiliary  glands* 
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In  the  majority  of  c^es^  the  dise&Be  ia  confined  to  one  jii 
and  to  one  side,  though  sometimes  both  are  affected  by  it  TW 
effect  on  the  permaaent  teeth,  in  all  the  eases  which  hare  falko 
nnder  the  notice  of  the  author,  waa  injiirioua,  though  BeUlofTv 
says,  that  in  children  who  have  reached  their  seventh  or  cq^ii 
year,  the  teeth  are  not  injured,  except  that  they  may  WUftr 
arranged,  in  consequence  of  the  want  of  a  proper  »ieTcb|<ttefi 
of  the  jaw. 

This  author  enumerates  the  following  symptoms  of  n  \m  i^ 
gravated  form  of  this  disease — inordinate  appetite,  burniaj 
thirst ;  a  small  spot  on  the  cheek,  or  about  the  lips,  reHrtablinf 
an  anthrax,  which  rapidly  increases  in  siae,  turns  black,  «*p 
rates,  discharges  an  ichorous  fluid,  and  its  edge^  roll  thcm^n^ 
up  like  flesh  exposed  to  the  action  of  a  brisk  fire:  thetteshHp- 
rates  from  the  face ;  the  bones  become  exposed^  hectic  fercr  t^ 
I  sue!!*,  and  in  the  course  of  fifteen  or  twenty  days,  cL  ' 
end  to  the  sufferings  of  the  child.  Delabarre  asg* 
affection  is  more  common  among  females  than  mii)<^  and  tbi 
the  bones  of  the  juw  are  so  much  softened  that  theyai«TW 
easily  cut  with  a  knife. 

CAUSES. 

The  disease  seems  to  be  the  result  of  general  debility  tvit 
fective  nutrition  and  a  cachectic  habit  of  body.  It  never  opmJI 
among  the  wealthy,  but  is  always  confined  to  children  rfd> 
poor  and  destitute,  and  so  far  as  the  author*s  obttervati^ua c^ 
tend,  to  those  who  reside  in  cellars  or  small  and  confined  tfirt* 
ments.  Children  of  scorbutic  habit  seem  to  be  the  most  fvif^ 
to  it,  Delabarre,  however,  says  he  has  met  with  it  in 
who  appear  robust,  and  in  other  respects  welL  He  Ic  ^jj 
seat  of  the  disease  in  the  organs  of  nutrition,  and  in  the  I^H 
that  are  conveyed  to  them.     The  disposition  of  liody  w!  *  '^ 

rise  to  it,  he  mentions  as  being  sometimes  innate,  somtfi  •■  ij 
result  of  a  want  of  proper  nourishment.  He  doe*  not  HimU  II 
arises  from  the  specific  aflfection  of  any  separate  organ. 

From  the  great  debility  of  all  the  organs  of  the  b  ^ 

functions  are  languidly  and  imperfectly  performed,     i 
disease  is  determined  by  general  enfeeblement  of  the  fafi<^] 
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otly,  there  is,  we  think,  little  doubt ;  but  whether  it  would 
itself  independently  of  any  local  cause,  is  a  question 
liich  we  do  not  feel  ourself  able  satisfactorily  to  answer.  It  is 
i^t  all  improbable,  that  local  irritants  are  the  exciting  cause; 
^ve  are  the  more  inclined  to  this  belief  from  the  fact,  that  in 
^Be  cases  which  have  fallen  under  our  observation,  the  teeth 
IW  considerably  decayed,  and  had  previously  given  rise  to 
kia;  and  in  some  instances  they  were  coated  with  tartar.  While, 

tore,  the  character  of  the  affection  is  determined  by  some 
ar  constitutioDal  tendency  and  general  enfeeblemeut  of  the 
tal  powers  of  the  body,  it  is  not  unlikely,  that  local  irritation 
the  immediate  cause  of  its  development. 

^  treatment  of  this  affection  comes  more  immediately 
?  province  of  the  medical  than  of  the  dental  practitioner, 
?  shall  not  dwell  long  upon  the  subject. 
The  local  treatment  should  consist  of  acidulated  and  astrin* 

K;argles,  and  a  chlorinated  solution  of  lime  or  soda*  The 
ted  parts  may  be  occasionally  touched  with  a  strong  solu- 
jnpf  the  nitrate  of  silver,  and  Delabarre  says,  he  has  in  some 
^H  derived  great  advantage  from  touching  them  with  the 
tnal  cautery.  As  soon  as  the  alveolar  process  exfoliates,  it 
ould  be  removed.  After  this  takes  place,  a  cure  is  generally 
eedily  effected  under  proper  constitutional  treatment.  This 
u  may  consist  of  mild  alteratives,  a  generous  nutritive  diet, 
nsiMtiug  of  succulent  vegetables  ;  and  in  the  absence  of  fever, 
iolt*s<»me  meats,  tonics,  and  exercise  in  the  open  air, 
^Bl  author  just  quoted,  with  a  view  to  arouse  the  vitality, 
yi  he  has  successfully  employed  the  Juice  of  cruciferoua  plants,* 
l^ith  them  he  unites  opium,  in  order  to  diminish  their  action 
^Pthe  digestive  apparatus.  Counter-irritants,  such  as  blisters, 
»  employs  when  necessary  to  remove  irritation  of  some  internal 

M 

^^m  gvoeral  prop«rtiefl  af  the  crvci/era  Are  tboee  of  pungent  attainli.  Thoy  are 
^^v  nutritire  condimeDtu^  and  aoti-scorbutie  puffioaoa.  They  are  oardiiLiiime» 
^BkdiAb,  coQiiiKni  soarry-grMSf  bUok  and  wtiite  mui^tard. 
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ADHESION  OF  THE  GUMS  TO  THE  CHEEKS. 

The  guras  and  inner  walls  of  the  cheeks  sometimes  contnet 
Hflhesioiis  which  interfere  seriously  with  the  funutiotts  of  th 
month.  The  Jiffcetion  maybe  congenital,  hut  in  a  innjoritT  of 
the  cases  it  occurs  gubsequently  to  birth.  The  exU'Ui  of  llif 
adhesion  may  be  small,  or  it  may  occupy  the  gums  of  iht  cotiw 
alveolar  border  of  one  or  both  side^  of  the  month,  and  of  one  <tf 
both  jaws.  Dcairubode  relates  the  case  of  a  yoang  mm,  wh, 
in  consequence  of  a  venereal  ulcer,  had  his  upper  lip  united  ti> 
the  gums  of  the  four  incisors  in  such  a  way  as  to  form  a  9on  «f 
loop  above  the  teeth,  which  by  the  retraction  of  the  lip  itttt 
caused  to  project  outward,* 

Adhesion  of  the  gums  to  the  cheeks  or  lips,  results  fr^ 
ulceration  caused  either  by  constitutional  disease  or  local  Irfiani^ 
But  that  it  arises  more  frequently  as  a  consequence  of  the  tD- 
moderate  use  of  mercury  than  from  any  other  cause,  is  a  utu^w- 
sally  admitted  fact.  The  author  hss  met  with  several  eiKi, 
however,  in  which  the  affection  had  resulted  from  ulc*: 
the  gums  around  necrosed  temporary  teeth;  and  of  tttt 
ponding  wall  of  the  cheeky  caused  by  excoriation  of  the  mwM 
membrane^  produced  by  the  sharp  points  of  the  protnufaf 
rootSt  But  the  extent  of  the  adhesion,  in  cases  of  tfai«  sort,)^ 
never  very  considerable. 

The  proper  remedy  is  to  separate  the  parts  which  have 
together  with  a  sharp  bistoury.     This  done,  reunion  jibonll 
prevented  by  keeping  a  pledget  of  cotton  or  lint  in  thf  *^>niA 
until  the  process  of  cicatrization  is  completed* 

*  Autbor'fl  Ini&ftljttioa  of  I>«fiimbo<le*t  CompJete  EtomeiiU  0/  the  Sdiiiitf^^ 
of  th«  J>«otist,  p»^  227. 


CHAPTER    THIRD. 

TPMORS  AND  EXCRESCENCES  OF  THE  GUMS  AND 
ALVEOLAR  PROCESSES. 


From  the  gums  and  alveolar  processes,  tumors  and  excres- 
cences ijf  various  kinds  are  occasionally  developed,  varying  in 
cbamctcr,  from  a  mere  simple  growth  of  the  gums  to  morbid 
productions  of  a  fungoid,  carhla^inous,  l>ouy  or  scirrhous  nature* 

Some  are  smooth,  others  rough,  and  sometimes  covered  with 
eroding  olcers;  some  are  bulbous,  with  a  broad  base,  others  are 
attached  by  a  mere  peduncle ;  some  are  soft,  others  are  hard ; 
the  growth  of  some  is  astonishingly  rapid,  that  of  others  is  so 
slow  as  to  be  scarcely  perceptible;  some  are  almost  entirely 
dentitute  of  blood-vessels,  others  appear  to  be  almost  wholly 
emnpofied  of  capillaries;  some  are  nearly  destitute  of  sensibility, 
others  »re  so  exquisitely  sensitive,  that  the  slightest  touch  pro- 
duces great  pain;  and  hence  the  name,  noU  me  tangere  (touch 
me  iiot)»  given  to  one  of  these  diseases;  some  are  nearly  white, 
others  have  a  grayish  appearance:  some  retain  the  natural  color 
of  ihe  gum,  othei*s  are  of  a  dark  purple  hue.  Finally,  some 
exist  for  years  without  being  attended  with  any  serious  conse- 
quences; while  others,  in  a  few  months,  assume  so  aggravated  a 
character  as  to  threaten  the  life  of  the  patient* 

CAUSES. 

Tumors  of  the  gums  seldom  arise  spontaneously.  They  are, 
in  moat  instances,  the  result  of  local  irritation,  occasioned  by  the 
prewnce  of  tartar,  decayed  or  dead  teeth,  or  roots  of  teeth ;  but 
the  character  which  they  assume  is  determined  by  the  state  of 
the  constitutional  health  or  habit  of  body.  Hence  their  great 
rariety.  Here,  as  on  other  parts  of  the  body,  the  same  causes 
often  produce  different  effects.  One  that  would  give  rise  to  the 
development  of  a  simple  morbid  growth  of  the  gums  in  a  person 
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of  good  health)  might,  in  oue  affected  with  some  eoostitiiMil 
vice  or  specific  morbid  tendency,  give  rise  to  a  tumor  of  a  iwt 
gold,  cartilaginous,  bony,  or  scirrhous  character. 

It  is  thought  hy  some  that  morbid  productions  of  thia  kiii 
are  occasionally  developed,  independently  of  any  local  CM«; 
but  this  opinion  does  not  seem  to  be  well  founded,  and  we  iw 
disposed  to  believe  that,  if  all  the  circumstances  connected  witi 
the  history  of  each  caee,  especially  the  previous  condition  rftkt 
teeth,  could  be  accurately  ascertained,  their  catt;&e  might,  in  to^ 
instances,  be  traced  to  irritation  of  the  gums,  or  mlveolar  m«^ 
branes,  produced  by  some  unhealthy  or  crowded  state  of  ibae 
organs,  or  to  the  presence  of  salivary  calculus. 

Mr.  Liston,  in  his  Practical  Surgery,  remarks:  "Very  m*nj 
of  the  tumors  of  the  jawB  are  traceable  to  faulty  growth  orp«^ 
tion  of  the  teeth,  to  diseases  of  their  bodies,  or  to  improperif 
conducted  operations  upon  them,"  And,  in  speaking  of  tni»tfi 
of  the  gums,  he  observes :  ^'  They  are  caused  by  dt?c«y  uf  low 
part  of  one  or  more  teeth,  of  the  crown,  neck^  fang,  or  tb«f 
may  arise  from  their  being  crowded  or  misplaced/*  A  crowW 
arrangement  of  the  teeth  is  always  productive  of  more  or  b* 
irritation  to  the  alveolo-dental  periosteum. 

We  do  not,  however,  conceive  it  necessary  to  the  prcKhcooi 
of  tumors,  that  any  of  the  causes  here  enumerated  sho- 
at  the  time  they  make  their  appearance.     The  gums  aii^i 
having  been  once  affected,  are  ever  after  more  suscefjn  i- 
raorbid  impressions.     It  is,  therefore,  quite  probable  thii»a»* 
healthy  action  ia  sometimes  continued   in  them  lonit  AA<r  ^ 
cause  that  produced  it  ceases  to  exist;  and  that  this,  favorttHif 
a  subsequent  unhealthy  action  of  some  other  part,  or  of  the  fp 
tern   generally,  determines  their  development.     When  ' 
sider  how  often,  and  almost  constantly,  the  gums  and 
periosteum  are  exposed  to  irritation,  from  the  causes  ju 
tioned,  we  must  admit,  that  this  hypothesis  is  supported 
high  degree  of  probability.     No  one,  we  think,  will  pr«t«i 
deny  that  the  maxillse  and  gums  suffer  more  from  local  irrii 
than  any  of  the  other  parts  of  the  body ;  and  to  this  irrititiQii 
we  are  firmly  persuaded,  most  of  their  diseases  are  to  be  isoritai 


The  most  commoo  form  of  morbid  growth  met  with  in  the 

18  that  which  resembles  in  structure  the  gums,  except  that 

usually  rather  more  vascular.     Thi.*?  description  of  tumor  is 

0  the  result  of  dentjil  irritation,  and  usually  (Jisappears 

n  after  the  removal  of  the  cause. 

1828,  the  author  was  consulted  by  a  gentleman  who  had  a 
lerable  enlargement  of  the  gums,  which  had  followed  nn 
kttempt  to  extract  the  first  superior  molar  of  the  left  side*  In 
pc  operation  the  two  buccal  roots  were  fractured  and  left  in 
heir  sockets*  For  fifteen  or  twenty  days  after  the  accident,  he 
ixperienced  considerable  pain  ;  but  at  the  expiration  of  this  pe- 
iod|  it  had  entirely  subsided.  About  two  months  after,  how- 
IVcr,  it  was  again  experienced;  although  the  gum  had  grown 
iver  the  roots*  it  was  sore  to  the  touch,  and  soon  began  to  as- 
Ume  a  bulbous  form,  gradually  increasing  in  yize.  At  the  expi- 
ation of  twrelve  months,  when  we  saw  the  patient,  the  tumor 
iad  attained  the  size  of  a  black  walnot,  and  was  attached  by  a 
>road  base*  As  it  was  situated  immediately  over  the  fractured 
*DOta  left  in  the  socket,  we  advised  the  removal  of  the  tumor 
reviouely  to  attempting  their  extraction.  This  he  most  posi- 
irely  refused  to  permit,  but  readily  consented  to  the  removal  of 
he  roots. 

'  In  tbe  performance  of  this  operation,  about  one- third  of  the 
iase  was  cut  away,  and  the  remaining  part  of  the  tumor  sloughed 
in  a  few  days. 

Mr,  Fox  relates  the  case  of  a  lady  who  had  an  enlargement 
the  gums  that  almost  entirely  filled  up  one  side  of  ber  mouth. 
e  first  applied  to  Sir  Astley  Cooper,  who  sent  her  to  Mr.  Fox 
bmve  several  decayed  roots,  at  the  base  of  the  tumor,  extracted, 
fore  he  should  attempt  its  extirpation.  The  fangs  being  im- 
d  in  the  gums,  the  excresccnee  was  much  lacerated  in  their 
al ;  afterwards  it  became  flaccid,  assumed  a  dark  color. 
rl  in  a  short  time  sloughed  off.  Thu.s  ii  perfect  cure  was  effected 
tboiit  any  other  operation  than  that  of  the  extraction  of  the 
ed  roots. 
i«  turn  or,  it  would  seem,  partook  somewhat  of  a  fungoid 
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character,  and  excrescences  of  this  description  are  usually  more 
difficult  to  cure  than  those  which  consist  of  a  mere  simple  growth 
of  the  gums,  like  the  one  first  noticed.  Although  they  sometimes 
disappear  spontaneously,  on  the  removal  of  the  exciting  caiue, 
yet,  in  most  cases,  extirpation  becomes  necessary,  and  even  this 
when  not  performed  in  the  most  perfect  manner,  is  not  always 
successful.  After  the  removal  of  one,  another  has  been  known 
to  spring  up  in  its  place;  and  thus  several  have  sometimes 
appeared  in  quick  succession. 

Mr.  Hunter  attributes  the  disposition  of  a  tissue  to  reprodoee 
excrescences  of  this  kind,  to  a  scirrhous  tendency  of  the  parts 
from  which  they  originate,  but  the  tumor  will  rarely  reappear,  if 
the  diseased  structure  be  completely  removed. 

Mr.  Fox  recommends  that  excrescences  of  this  sort  should  be 
extirpated  by  means  of  ligatures,  with  the  assurance  that  when 
thus  removed,  a  second  operation  is  seldom  necessary.  Excision 
is  often  attended  with  profuse  and  obstinate  hemorrhage,  and, 
on  this  account,  the  operation  recommended  by  bim  is,  in  most 
cases,  preferable.  The  base  of  some  tumors,  however,  is  so 
broad,  that  a  ligature  cannot  be  applied  sufficiently  low  to  in- 
clude the  whole  structure.  In  such  cases  we  must  resort  to  ex- 
cision, and  if  the  hemorrhage  cannot  be  stopped  by  compresses 
or  by  the  per-sulphate  of  iron,  the  actual  cautery  may  be  t^ 
ployed. 

Mr.  Hunter,  in  treating  of  morbid  growths  of  soft  parts,  o^ 
.serves:    ^^  Arteries  going  to  increased  parts  are  themselves  if^' 
creased,  and  have  not  the  contractile  power  of  a  sound  artery  ' 
hence  when  wounded,  they  bleed  more  freely  than  those  that  mX^ 
in  a  healthy  state." 

The  removal  of  excrescences  of  the  gums  by  means  of  lig^^ 
tures,  not  being  attended  with  so  much  hemorrhage,  and  al»^ 
usually  exterminating  them  more  effectually  than  excision,  d^ 
termined  Mr.  Fox  in  his  choice  of  this  mode  of  operating.  I  ^ 
treating  of  this  subject,  he  remarks :  "  I  determined,  some  year*** 
since,  that  if  any  case  of  this  kind  should  ever  come  under  m^ 
care,  I  would  attempt  the  removal  by  means  of  ligatures.  Th 
first  case  in  which  I  was  consulted,  was  a  lady  about  forty  year*** 
of  age,  who  had  several  of  the  teeth  on  the  right  side  of  th — 
upper  jaw  extracted  when  she  was  a  young  woman  ;  about  fiv — ' 
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teforc  I  saw  her,  the  gums  coveriDg  the  jaw  where  the 
had  been  situated,  appeared  to  be  thicker  than  before ; 
gnidunlly  increased  in  size  until  a  very  large  torn  or  was 
rmcd ;  it  had  now  become  so  large  as  to  affect  the  speech^  and, 
er  respects,  was  extremely  troublesome, 
he  lady  was  very  desirous  to  have  it  removed ;  to  effect 
hieh,  without  incurring  the  danger  of  hemorrhage,  I  employed 
igaturee,  close  to  the  jaw-bone,  through  the  substance  of  the 
r,  half  of  which  was  then  included  in  each  ligature.     The 
;nres  were  tied  just  tightly  enough  to  stop  the  circulation ; 
e  next  day  there  was  a  great  deal  of  inHammatioii^  which  sub- 
in  proportion  as  the  ligatures  began  to  produce  ulceration, 
li,  on  the  fourth  day  was  very  considerable ;  new  ligatures 
then  applied ;  on  the  sixth  day  the.^e  were  removed,  and 
era  introduced;  on  the  eighth,  one  ligature  came  away,  leav- 
ing the  tumor  hanging  only  by  a  small  peduncle;  this  being  cut 
^hmugh  with  a  lancet,  the  whole  was  removed. 

Even  when  the  base  is  large,  the  tumor  may  be  often  success- 
fully removed  by  passing  a  needle,  armed  with  a  rlouble  ligature, 
Uiroagh  it,  close  to  the  bone,  and  tying  it  on  each  side  auffi- 
siently  tight  to  cut  off  the  circulation  between  it  and  the  general 
ystem  ;  and  it  should  be  reapplied  as  often  as  it  comes  away, 
mtll  the  tumor  has  sloughed  off,  when  the  place  should  be 
Dached  with  dilated  nitrous  acid  or  with  a  solution  of  nitrate  of 

I  Cartilaginous  excrescences  of  the  gums  and  alveolar  processes 
tf-e  comparatively  of  rare  occurrence,  and  are  more  difficult  to 
emove  than  fungous  tumors,  or  those  which  consist  merely  of  a 
^n^ternaturaJ  growth  of  the  gums.  The  hardness  of  their  sub- 
fUuice  b  such,  that,  in  many  cases,  their  removal  by  ligature  is 
mpraeticable,  and  extirpation  with  the  knife  is,  also,  sometimes, 
exceedingly  difficult  and  tedious.  Besides^  the  operation  of  ex- 
kiaian  is  often  followed  by  obstinate  hemorrhage. 

Ambrose  Par6,  with  no  small  self-gratulation,  talks  of  having 

petooved  them  when  they  were  so  large  tbat  they  came  out  of 

the  mouth,  giving  a  most  hideous  appearance  to  the  face,  and 

irbfin  no  other  surgeon  dared  to  undertake  their  cure,  because  of 

livi*lity  of  their  color.     **This  Uvidity,"  says  he,  **I  did  not 

but  I  had  the  boldness  to  cut  and  even  to  cauterize  the 

omoFs  until  the  disease  was  entirely  cured." 
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Joiirdain,  in  speaking  of  cartilaginous  excrescences,  mntffci: 
'*  About  thirty^six  years  ago,  I  was  called,  with  AUerUnt  Bw^ 
ingue,  surgeon,  to  see  a  woman  that  had  a  tnmor  of  a  large  fiat 
situated  on  the  gum  of  the  molar  teeth.  It  occasioned  her  iDo«tl 
to  be  drawn  to  the  opposite  side  of  her  face,  when  she  was  Beiiri 
with  snasms.  We  advised  her  not  to  diflay  too  long  in  liirifi| 
it  removed ;  to  this  she  would  not  consent,  but,  in  a  short  tirof. 
finding  that  the  excrescence  increased  so  fast,  and  in  soch  i 
manner  that  it  hindered  her  from  taking  food,  she  changeil  hrf 
mind.  The  tumor  was  embraced  with  a  bru^s  wire,  which  le 
tightened  every  day.  The  excrescence,  receiving  nothing  iw» 
to  augment  its  growth,  fell,  and,  upon  examination,  we  (omA 
that  it  was  altogether  cartilaginous/** 

Dr.  Fitch  quotes  a  case  from  Luzitanus,  in  which  the  opfn* 
tion  for  the  removal  of  the  tumor  was  followed  by  a  fatal  hemor 
rhage.  The  tumor  is  described  as  being  about  half  the  sixe  of  i 
hen*8  eggt  exhaling  a  fetid  odor,  and  being  very  painful*  Hf 
alao  mentions  a  case  of  somewhat  similar  character,  that  ciaf 
under  his  own  observation.  ''  The  tnmor  occupied  the  space  flf 
the  four  incisor  teeth  of  the  upper  jaw.  The  teeth  were  lU 
carious.  I  extracted  them.  The  tumor  had  four  fistulous  open- 
ings, one  to  each  toothy  and  each  discharging  a  fetid  hiioM(r> 
With  the  actual  cautery  well  heated  in  fire  and  double-'  ■       ' 

made  but  one  wound  of  the  four  fistulous  openings^  and  i 

the  hone  that  was  carious ;  this  was  repeated  several  limes  ia  tkt 
space  of  three  months.  The  tumor  diminished  in  proportion  a« 
the  exfoliations  were  made  ;  and  the  patient  was  cured  oetr  tb 
0ad  of  the  fourth  month.^f 

When  the  base  of  the  tumor  is  very  broad,  and  the  boD#  b- 
neath  carious,  as  in  the  case  described  by  Dr,  Filch,  the 
cautery  is,  without  doubt,  a  sure  remedy,  because  it  is  o 
that  until  the  diseased  bone  exfoliates,  a  cure  can  never  | 
606el«d.     But  under  no  ctreooistaiioes  is  the  use  of  it  adv 

Tumors  arigiuatiikg  in  the  alveolar  prcMwasea  or 
are  gtntrally  of  an  osli^o-sarootiiatous,  or  oartihigiiioiis  i 
Their  romovsi  in  eitker  esM  is  more  difficult  than  thai  of 
ouft  oxttraooiflMe :  wid  llicir  onre  loss  osrtain. 
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Mr»  Bell  has  given  the  history  of  two  cases  of  tumors  of  the 
pmA  nni  alveolar  procesees.     One  of  them,  however »  he  says^ 
connection  with  the  alveohir  processes,  and  the  other 
Kleil  t^  an  attack  of  the  tooth-ache  which  had  lasted  several 


case  of  osteo-sarcomatous  tumor,  occasioned  by  diseased 
,  is  recorded  by  Bordenave.  Sir  Astley  Cooper  gives  the 
of  two  cases  of  a  like  nature.  In  one,  the  tumor  origi- 
lin  the  alveolar  cavities,  and  as  it  increased,  dis*placed  the 
'■;  in  the  other  case  the  tumor  was  produced  by  diseased 
Ith,  Dr.  Gibson,  also,  mentions  a  case  of  osteo-sarcomatous 
[nor,  which,  "according  to  the  patient's  account,  first  appeared 

I  months  before,  in  the  form  of  a  small  Itimp,  seated  in  the 
ibove  the  canine  tooth," 
Qie  treatment  of  tumors  originating  from  the  gums  or  alve- 
rocesses,  or  from  both,  much  depends  on  their  character 
he  constitutional  symptoms  accompanying  them.  Some 
iy  be  dispersed  by  simply  extracting  a  decayed  tooth  or  root  j 
ktcrs  wUl  require  extirpation,  and,  in  some  instances,  even  this 
pi  not  avail.  In  short,  the  treatment  must  be  varied  to  suit 
k  respective  circumstances  of  the  case. 
Ct  sometimes  happens,  when  an  operation  has  been  performed 
fifoUy,  so  far  as  regards  the  local  disease,  that  the  lungS| 
tie  other  vital  organ,  becomes  aflfected.  To  prevent  this^ 
often  necessary  to  get  up,  by  means  of  a  seton  or  issue, 
Ir  irritation  in  some  neighboring  part.  Without  this  pre- 
Son^  the  life  of  the  patient  would  often  be  put  in  as  great 
jj^iftr  as  that  from  which  it  had  escaped  by  the  removal  of  the 
^pliaease. 

POn  the  extirpation  of  the  fungous  exostosis,  or  osteo-sarcoma^ 
I*  Astley  Cooper  observes:  "Amputation  after  constitutional 
My  have  been  employed,  and  the  continuance  of  these  means 
^Pkhe  operation,  hold  out  the  chief  hopes  of  safety;  for  am- 
flation  without  these,  will  do  no  more  than  avert  the  blow  for 
bMon/' 

^|pse  remarks  will  be  found  applicable  to  the  treatment  of 
m  same  description  of  disease,  in  whatever  part  of  the  body  it 
situated.     The  constitutional  symptoms  should  never  be 
rdcd. 


Irj/ 


CHAPTER     FOURTH. 
ALVEOLAR  ABSCESS. 

As  most  of  the  phenomena  attending  the  formation  of  alveobr 
abscess  were  noticed  in  the  chapter  on  tooth-ache,  it  will  not  be 
necessary,  in  this  place,  to  dwell  upon  them  at  much  length. 
The  periosteum  of  a  tooth  having  become  the  seat  of  acute  ia- 
flammation,  plastic  lymph  is  effused  at  the  extremity  of  the  root* 
This  is  condensed  into  a  sac  or  cyst,  which  closely  embraces  the 
root  near  its  apex,  and  as  suppuration  takes  place,  pus  is  formed 
in  its  centre.  The  inflammation,  in  the  meantime,  haying  ex-- 
tended  to  the  gums  and  neighboring  parts,  they  swell  and  be- 
come painful,  and  as  the  pus  accumulates  in  the  sac,  it  distends 
and  presses  upon  the  surrounding  walls  of  the  alveolus,  which 
by  a  sort  of  chemico-vital  process,  are  gradually  broken  down- 
By  this  means  an  opening  is  ultimately  made  through  one  side 
of  the  socket,  when  the  pus,  coming  in  contact  with  the  investing 
soft  structures,  presses  upon  them  and  causes  their  absorption- 
Thus  an  outlet  is  effected  for  the  escape  of  the  accumulited 
matter. 

The  opening  which  gives  egress  to  the  pus,  is  usually  in  tbe 
gum  opposite  the  extremity  of  the  root,  but  the  matter  m^y 
escape  from  some  other  and  more  remote  point.     It  may  mwi^^ 
for  itself  an  opening  through  the  cheek  or  through  the  base  ^* 
the  lower  jaw,  and  be  discharged  externally ;  or  it  may  pass  **P 
into  the  maxillary  sinus,  or   through  the  nasal  plates  of  *»*^ 
superior  maxilla,  or  form  a  passage  between  the  two  plates    ^ 
the  bone,  and  escape  from  the  centre  of  the  roof  of  the  moutb  '^ 

The  formation  of  abscess  in  the  alveolus  of  an  inferior  d^^ 
sapientiae,  is  sometimes  attended  with  inflammation  and  swelli  ^^B 
of  the  tonsils  and  of  the  muscles  of  the  cheek  and  neck.  T  ^^ 
author  has  known  trismus  to  result  from  this  cause. 

The  pain  attending  the  formation  of  alveolar  abscess,  is  de-'^P 
seated,  throbbing,  and  often  so  excruciating  as  to  be  almost  9-  ^ 


ALVEOLAR   ABSCESS, 


48S 


iporttible.  Bat  as  aoon  as  suppuration  t»kes  place,  it  loses  its 
^©rity,  and  with  the  escape  of  the  pus  nearly  or  altogether 
11^;  but  the  tooth,  from  the  thickened  condition  of  the  alveola* 
^p  periotiteum,  particularly  at  the  apex  of  the  root,  often 
Daitis  sore  and  sensitive  to  the  touch  for  several  days.  The 
orgies  af  the  disease,  however,  having  been  expended,  the  se- 
^ga  of  the  pu8,  in  the  majority  of  cases,  wholly  ceases,  and 
^Buiug  in  the  gums  closes.  From  the  increased  suscepti- 
*y  in  the  alveolo-dental  periosteum  to  morbid  improsi^ion, 
pned  by  the  presence  of  a  tooth  deprived  of  a  large  portion 
ritality,  a  recurrence  of  the  iuflammatlon  is  liable  to  take 
Lwfaen  pits  will  be  again  formed  and  the  passage  for  its 
,  re-established.  But  the  pain  attending  any  subsequent 
is  seldom  so  severe  as  in  the  first  instance. 
bare  are  some  cases,  however,  in  which  the  inflammation,  in> 
ttd  of  subsiding  altogether,  degenerates  into  a  chronic  form* 
1U»  case,  the  sac  at  the  extremity  of  the  root  continues  to 
m^  pus,  though  the  quantity  is  usually  small,  aod  the  open- 
im  the  gums  remains  unclosed. 

[o  the  extraction  of  a  tooth  which  has  given  rise  to  the  forma- 
|uf  abscess,  the  sac  is  often  brought 
^Plrith  it.  Two  teeth  in  which  this 
91i8ppened,  taken  from  the  upper  jaw, 
e>  a  cuspid,  and  the  other  a  first  molar, 
I  represented  in  the  accompanying  cuts, 
gs.  16:2  and  163.  In  the  case  of  the 
*lar,  the  sac  is  attached  to  the  palatine 
|L  Both  of  these  teeth  were  extracted 
^Hhsly  to  the  formation  of  an  external 
pning  for  the  escape  of  the  matter. 

time  required  for  the  formation  of  alveolar  abscess,  varies 
khree  to  ten  or  fifteen  Jays,  according  to  the  violence  of 
I  inflammation.  But  a  collection  of  pus  may  be  detected  by 
!t«ation  under  the  finger,  if  applied  to  the  tumefied  gum,  one 
^^m  days  before  an  external  opening  is  spontaneously  formed 
^P  escape. 

rtie  inflammation  and  pain  attending  the  formation  of  abscess, 
*   jf  a  tooth,  often  give  rise  to  general  febrile  symp- 
ite  and  constipation  of  the  bowels. 


FtQ.  162. 


Fig.  163. 
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CAUSES. 

The  immediate  cause  of  alveolar  abscess  is  iDflammation  of  the 
alveolo-dental  periosteum,  and  this  may  arise  froin  infliimmation 
and  suppuration  of  the  lining  membrane  and  pulp ;  or  from  %n 
accumulation  of  purulent  matter  at  the  extremity  of  the  root, 
the  egress  of  which,  through  the  natural  openings  has  been  prt«- 
vented.  It  may  also  he  produced  by  mechanical  violence  the 
irritation  of  a  dead  tooth,  or  by  the  presence  of  a  portion  of  a 
gold  filling  forced  through  the  fang  of  a  tooth  ;  as  in  the  follow- 
ing case  related  to  the  author  by  his  friend  Prof.  C.  Johnston  of 
Baltiraore.  A  medical  gentleman  called  upon  a  dentist  of  thi^ 
city  to  treat  a  left  first  upper  molar  aflfected  with  caries.  It  wis 
decided  to  remove  the  diseased  pulp  and  introduce  a  fang  filling, 
and  accordingly  the  operation  was  undertaken ;  but  in  packing 
the  first  pellet  in  an  external  fang,  the  instrument  suddenly 
slipped  forwardj  and  from  this  circumstance  aa  well  as  from  tlie 
pain,  it  became  evident  that  the  gold  had  passed  out  of  the  tooth, 
For  nine  months  afterwards  no  inconvenience  followed  the  ope* 
ration,  which  was  otherwise  satisfactorily  completed;  when 
suddenly  there  appeared  a  soreness  of  the  gum  of  the  same  tootk 
Soon  after  a  small  tumor  arose  upon  the  face^  half  an  inch  ihon 
the  left  angle  of  the  mouth,  matursited,  and  burst  spontaoeonjly* 
discharging  the  erring  pellet  of  grdd.  In  a  few  days  the  open- 
ing closed,  and  a  perfect  cure  resulted. 


TREATMENT. 

The  treatment  of  alveolar  abscess  should  be  preventive,  rat 
than  curative,  for  it  rarely  happens,  after  it  has  occurred,  tt** 
the  integrity  of  the  parts  is  so  perfectly  restored,  as  to  prev^ 
a  recurrence  of  the  affection.     Although  the  secretion  of  f^ 
may  cease  for  a  time,  and  the  opening  in  the  gums  become  0 
literated,  the  tooth  being  deprived  of  a  large  portion  of  its  vit- 
ity,    is   liable,  whenever  the  excitability  of  the  alvcolo-deii 
periosteum  is  increased  by  any  derangement  of  the  general  sj 
tem^  to  give  rise  to  a  recurrence  of  the  disease.     The  forroati 
of  abscesa,  therefore,  should,  if  possible,  be  prevented  by  the  t 
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of  saline  cathartics,  the  application  of  leeches  to  the  gums,  and 
cooling  regimen*  By  prompt  antiphlogistic  treatment  the  in- 
flammation may  sometimes  he  arrested.  But  should  these  means 
fail  to  prevent  the  formation  of  pus^  the  tooth,  iLnless  its  reten- 
tion id  called  for  hy  some  peculiar  neceseity^  should  at  once  be 
J-emoved.  If,  however,  aa  is  often  the  case,  the  patient  will  not 
ifi>ubmit  to  the  opera tion,  the  escape  of  the  pus  through  the  gum 
should  be  promoted  by  warm  fomentations  to  the  moiitb*  As  noon 
^■Lfiuctuatlou  can  be  perceived  by  applying  the  finger  to  the 
Mnefied  gum,  an  opening  may  be  made  with  a  sharp  lancet  for 
the  escape  of  the  matter.  After  this  has  discharged  itself,  the 
swelling  of  the  gums  and  neighboring  parts  soon  subside. 

The  application  of  fomentations  and  emollient  poultices  ex- 
ternally, are  rarely  productive  of  any  advantage,  and  may  do 
liarm  by  promoting  the  discharge  of  matter  through  the  cheek 
or  lower  part  of  the  face.  When  this  occurs,  a  depression  witb 
puckering  of  the  skin  is  apt  to  remain  after  the  escape  of  pus 
through  the  opening  ceases  and  the  orifice  has  closed^  causing 
disfiguration  of  the  face. 

A  very  singular  case  of  fistulous  opening  through  the  external 
integument  is  mentioned  by  Mr*  Thomas  Be)l.  It  had  resulted 
from  an  abscess  in  the  socket  of  the  right  inferior  dens  sapientiie, 
mod  the  diiicharge  of  matter  had  been  kept  up  for  two  years 
before  he  s^aw  the  patient.  '''At  this  time,**  says  Mr.  B*,  ''a 
fanneUaliaped  depression  existed  in  the  skin,  which  could  be 
Been  to  the  depth  of  nearly  three-quartera  of  an  inch,  and  a 
small  probe  could  be  passed  through  it  into  the  sac  of  the 
abscess,  underneath  the  root  of  the  tooth.  The  abscess  had 
now  remained  open  for  two  years,  during  the  latter  part  of  which 
time,  the  parts  had  been  in  the  state  I  have  described*  I  re- 
moved the  tooth,  and,  as  1  anticipated,  no  further  secretion  of 
jiua  took  places  but  so  perfectly  had  the  communication  been 
istabli^hed,  that  when  the  gum  healed,  it  left  by  its  contraction 
lorn*  opening,  through  which  a  portion  of  any  fluid  received 
the  mouth  passed  readily  to  the  outside  of  the  cheek;  and 
could,  by  carefully  introducing  a  fine  probe,  pass  it  completely 
iMjugh  the  passage.  So  free  in  fact  was  the  communication, 
some  of  the  hairs  of  the  whiskers,  with  which  the  external 
on  of  the  depression  was  filled,  grew  through  the  internal 
mng^  and  appeared  in  the  mouth. 
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''  I  passed  through  it  a  very  fine  knife,  resembling  the  coaek- 
ing-needle,  and  removed,  as  perfectly  as  possible,  a  circular 
portion  of  the  parietes  of  the  tube  toward  the  gum ;  but  filled 
in  this,  and  several  other  attempts,  to  produce  a  unioiu  It  v«, 
therefore,  resolved  that  the  whole  parietes  of  the  depressioB 
should  be  removed,  extending  the  incision  as  far  intemalljii 
possible ;  and  the  integuments  thus  brought  together  as  a  simple 
wound.  In  consequence,  however,  of  the  suppuration  of  a  smtll 
gland  in  the  immediate  neighborhood,  the  operation  was  deferred 
until  that  should  have  been  dispersed;  it,  therefore,  remains  it 
present  in  the  state  in  which  I  have  described  it." 

It  rarely  happens,  however,  that  anything  more  is  necessirj 
for  the  cure  of  the  external  opening  than  the  extraction  of  the 
tooth  which  had  given  rise  to  the  formation  of  the  abscess. 
The  author  has  been  consulted  in  many  cases,  and  has  nefer 
found  it  necessary  to  resort  to  other  means;  but  should  the 
external  opening  remain,  the  wall  of  the  tube  and  depression 
may  be  removed  in  the  manner  just  described. 

The  formation  of  an  abscess  in  the  alveolus  of  a  lower  wisdom 
tooth,  is  sometimes  productive  of  very  serious  and  even  alarming 
consequences.  The  following  is  one  of  several  similar  eases 
which  have  fallen  under  the  observation  of  the  author. 

In  1832,  he  was  sent  for  in  great  haste  to  visit  a  physiciin 
who  resided  thirty  miles  in  the  country.  He  had  been  attacked 
two  weeks  before  with  severe  pain  in  the  left  dens  sapientieof 
the  lower  jaw.  At  the  expiration  of  three  or  four  days,  a  phy- 
sician was  called  in,  who  made  several  unsuccessful  attempts  to 
extract  the  tooth. 

The  inflammation  now  extended  rapidly  to  the  fauces,  tonsU* 
and  muscles  of  the  jaw  and  face.     Obstructed  deglutition  aa^* 
constant  fever  supervened,  upon  which  repeated  blood-letting 
cathartics  and  fomentations,  applied  to  the  face,  had  little  eff<0^ 
His  respiration  was  difficult,  and  the  muscles  of  his  jaws  sC^ 
became  so  rigid  and  firmly  contracted  that  his  mouth  could  ^^^ 
be  opened. 

This  was  the  condition  of  the  patient  when  the  author  fi-^ 
saw  him,  which  was  the  morning  of  the  day  following  the  C^' 
on  which  he  was  sent  for.  In  addition  to  the  treatment  wh2  ^ 
had  previously  been  pursued,  an  injection  with  two  grains       ^ 


tartar  was  administered.  About  seven  o'clock  in  the 
^ingt  the  fever  was  succeeded  by  alternate  paroxysms  of  cold 
nd  heat.  An  effort  was  now  made  to  force  open  his  month 
fith  a  wooden  wedge.  Tliis  was  partially  succt/ssfol,  but  his 
^eth  could  not  be  forced  asunder  sufficiently  to  admit  of  the  in- 
roduction  of  the  smulleat  sisced  tooth-forceps.  But  while  his 
|w»  were  thus  partially  separated,  he  attempted  to  swtillow  some 
rarro  tea ;  in  the  effort  an  abscess  hurst  and  discharged  nearly 
,  uhlespoonful  of  pus  from  his  mouthy  and  it  was  supposed  that 
ouWe  that  quantity  passed  down  into  his  stomach.  This  gave 
mmediate  relief,  but  it  was  not  until  about  three  o'clock  in  the 
ftemoon  of  the  next  day  that  his  jaws  could  be  forced  apart 
bfficiently  to  permit  the  extraction  of  the  tooth  which  hud 
aased  the  trouble.  To  the  roots  of  this,  which  were  united, 
[ere  wa&  attached  a  sac  about  the  size  of  a  largo  pea,  filled 
pns.  The  patient  recovered  rapidly,  and  in  a  few  days  was 
well. 

e  following  is  the  most  singular  case  of  alveolar  abscess 
has  ever  fallen  under  the  observation  of  the  writer:  The 
[fcject  was  a  lady  about  thirty  years  of  age.  She  had  been 
led  with  a  dripping  of  pus  from  behind  the  curtain  of  the 
for  about  twelve  months,  and  becoming  somewhat  alarraed 
it  its  continuance,  she  called  the  attention  of  her  family  physi* 
ian,  Professor  Bond,  to  it,  who  carefully  examined  the  case,  and 
Tored  to  ascertain  the  place  from  whence  the  matter  came. 
on  satisfied  himself  that  it  was  from  the  socket  of  a  dis- 
d  tooth.  Upon  passing  his  finger  around  on  the  gums  cov- 
the  superior  alveolar  border,  he  discovered  a  protuberance 
the  root  of  each  upper  central  incisor,  nearly  as  large  as  a 
,zel-nut.  This  tended  to  confirm  the  opinion  which  he  had 
termed  as  to  the  source  from  whence  the  matter  came,  and  he 
Bquested  uu  to  visit  the  lady  with  him,  which  we  did  on  tire  fol- 
wing  day.  On  examining  the  case,  we  advised  the  imtnediatc 
al  of  the  affected  teeth,  and  the  more  strongly  as  they 
found  to  be  ir»  a  necrosed  condition, 

e  lady  readily  consented  to  the  operation,  which  was  per- 

ruied  on   the  following  day.     The  discharge  of  matter  from 

hind  the  curtain  of  the  palate  immediately  ceased,  and  the 

nt  was  relieved  from  an  affection  which  had  been  a  source 
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of  great  annoyance.  The  pus  from  the  abscess,  in  this  case, 
instead  of  passing  out  through  the  nasal  plates  of  the  superior 
maxilla,  passed  back  over  the  roof  of  the  mouth,  and  escaped 
in  the  manner  described. 

The  author  was  lately  consulted  in  a  case  of  a  similar  chara^ 
ter  to  the  one  last  noticed.  The  pus  had  found  its  way  from 
the  socket  of  a  first  superior  molar  to  about  the  centre  of  the 
palatine  arch,  thence  passed  up  into  the  posterior  nares,  and  was 
discharged  from  behind  the  velum  palati. 

Inflammation  of  the  investing  membrane  of  the  roots  of  an 
inferior  dens  sapientiae  may  produce  equally  serious  effects,  with- 
out occasioning  the  formation  of  an  abscess  in  the  alveolus.  The 
eruption  of  these  teeth  are  sometimes  attended  with  like  conse- 
quences. The  irritation  has,  in  some  instances,  extended  to 
the  lungs,  and  even  been,  in  decidedly  consumptive  persons,  the 
exciting  cause  of  consumption. 

The  occurrence  of  alveolar  abscess  in  the  socket  of  a  tempo- 
rary tooth  is  often  followed  by  exfoliation  of  the  sockets  of  sev- 
eral teeth,  and  sometimes  of  considerable  portions  of  the  jaw- 
bone, seriously  injuring  the  rudiments  of  the  permanent  teeth, 
and  sometimes  causing  their  destruction.  The  author  saw  a 
case,  a  few  years  since,  in  which  an  abscess  of  the  alveolus  of 
the  first  lower  temporary  molar  had  occasioned  exfoliation  of  the 
sockets  of  a  cuspid  and  two  molars.  About  one-half  of  the 
alveolar  cells  of  the  two  bicuspids  and  the  cuspid  of  the  second 
set  were  also  exfoliated,  thus  leaving  their  imperfectly  fona^ 
crowns  entirely  exposed. 

When  the  inflammation  of  the  alveolo-dental  periosteum  '^ 
suits  from  inflammation  of  the  pulp  and  lining  membrane,  '^^ 
formation  of  abscess  may  be  prevented  by  the  prompt  destr'**^ 
tion  of  the  latter  with  arsenious  acid,  cobalt  or  chloride  of  li  ^ 
If  any  attempt  is  to  be  made  to  secure  the  preservation  of  '^^ 
tooth,  this  should  be  promptly  done,  as  the  chances  of  succ-'^ 
are  always  greater  previously  to  the  formation  of  an  abscess  th^- 
afterward.  But  for  a  description  of  the  treatment  in  si^^ 
cases,  the  reader  is  referred  to  the  chapter  on  filling  the  piE-^ 
cavities  and  roots  of  teeth. 


CHAPTER     FIFTH 


NBCROSIS  AND  EXFOLIATION  OF  THE  ALVEOLAE  FRO* 

CESSES. 

Tub  alveolar  processes,  aa  well  as  other  osaeouft  structures,  are 
liable  to  necrosis  or  logs  of  vitality.  Wlien  their  connection 
with  the  perio^teum^ — the  source  from  whence  they  derive  their 
nourishment  and  vitality — is  destroyed,  death  follows  as  a  neces- 
sary oontte*|uence.  The  los*  of  vitality  may  he  confined  to  the 
aocket  of  a  single  tooth,  hut  more  frequently  it  extends  to  eeveral, 
and  gtonielinies  to  the  entire  alveolar  border,  occasionally  includ- 
ing a  part  or  the  whole  of  the  jaw.  It  may  occur  in  either  jaw, 
but  it  is  more  liable  to  take  place  in  the  lower  than  the  upper. 
When  confined  to  the  alveoli,  the  dead  part  is  never  replaced 
with  new  bone,  but  examples  are  on  record  of  the  regeneration 
of  a  part,  and  even  the  whole  of  the  lower  jaw.  It  is,  liowever, 
denied  by  some,  that  the  loss  of  any  portion  of  this  bone  is  ever 
replaced  with  true  osseous  structure. 

When  one  or  more  of  the  sockets  of  the  teeth  lose  their  vitality, 
DAture  exerts  all  her  energies  to  separate  the  dead  from  the  liv*- 
ing  botie  ;  this  process,  technically  termed  erfolmtion^  is  supposed 
1*5  i^ome  to  consir^t  in  a  sort  of  suppurative  inflammation,  but 
there  i.-*  reason  to  believe  it  is  effected  by  the  action  of  a  corro- 
ftiire  fluid  poured  out  from  the  fungous  granulations  of  the  living 
bone  in  immediate  contact  with  the  necrosed  part.  During  the 
process  of  exfoliation,  a  thin  acrid  matter  is  discharged  from  one 
or  more  fistulous  openings  through  the  gums  or  from  between 
them  and  the  necks  of  the  teeth ;  the  gums  having  lost  their  con- 
nect ion  with  the  necrost'd  bone^  become  soft  and  spongy,  and 
Ai^onit*  a  dark  purple  nppearance,  are  preternaturally  sensitive 
to  the  touch,  and  bleed  trom  the  roost  trifling  injury. 

In  the  admirable  work  of  Mr,  Fox,  on  the  Natural  History 
>nd  Diseases  of  the  Teeth^  there  are  two  engravings  of  exfoliated 
Iveidar  procesi*es.  The  first  represents  the  alveoli  of  a  central 
32 
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trnd  lateral  incisor  and  that  of  the  left  cuspid,  with  a  portion  rf 
the  maxilla,  extending  abont  five-eighths  of  an  inch  aV  ^' 
npex  of  the  rootss  of  thu  Inst  mentioned  tooth.  The  gu  ^ 
this  cade  was  a  gentleman  whose  left  lateral  tncisor  bt^cane 
carious ;  inflammation  and  pain  ensued,  together  with  nreDiot 
of  the  gums  and  lip.  Instead  of  consaUing  a  physiciwi,  he  ap- 
plied poultices  to  his  face,  until  suppuration  in  the  alfeolas  took 
place,  causing  the  formation  of  an  external  opening  throagldtf 
gums  for  the  discharge  of  the  matter.  After  his  mouth  hidn* 
mained  for  some  time  in  this  condition,  he  applied  to  Mr*  Fax. 
who,  upon  examination,  found  that  not  only  had  the  decifd 
tooth  become  loose,  but  also  one  on  each  side  of  it.  The  firH 
he  extracted,  and  discovered  that  the  alveolus,  from  thtf  it 
structton  of  its  periosteum,  was  quite  rough.  The  adjcrtioftf 
teeth,  still  continuing  loose,  were  in  a  few  weeks  remorinl,  ttl 
the  slight  force  that  was  applied,  brought  with  them  the  alvedtf 
processes  of  the  whole  of  the  three  teeth,  and  also  a  cobsidcnlk 
portioi^  of  the  jaw-bone.  The  other  engraving  repreftents  an  * 
ferior  molar  and  two  bicuspids,  with  their  sockets  and  a  mj 
large  piece  of  jaw-bone.  The  necrosis  and  exfoliation  in  tta 
case,  as  in  the  other,  was  produced  by  alveolar  abscejs. 

The  author  has  met  with  several  very  similar  casea^  thoo^il 
were  not  produced  by  the  same  cause,  and  he  has  several  spco- 
mens  in  his  possession,  two  of  which  were  presented  to  hiis  kj 
his  late  brother,  Dr»  John  Harris. 

The  author  hns  met  with  two  cases  of  necrosis  and  v\' 
of  the  alveolar  processes,  which  are  worthy  of  special  u 
The  subject  of  the   first   case,  was  a  gentleman  of  a 
habit,  about  thirty  years  of  age ;  the  nveroaia  and  exfol 
extended  to  the  sockets  of  all  the  teeth  in  thr  Uw, 

May,  1851,  be  had  the  nerve  destroyed  in  the      .. 
on  the  right   side  of  the  superior  maxilla.     We  bebtn 
afterward  removed,  and  the  polp-cavity  and  root  filled* 
mx  weeks  after,  as  nearly  as  we  eoiild  naoeriaao,  the 
die  tooth  beoeitte  aUghtly  paioftil,  liitt  is  hia  sofleriiig 
eonftunt,  he  supposed  il  would  eoom  oeaee.   The  pmin, 
bewever*  bc'gaii  to  incfease,  and  by  the  Utter  part  of  the 
ing  September  wm  ee  severe,  and  attended  by  to  niiwli 
twtioiial  di^turlMiiee,  that  he  waa  i^Boed  t»  oonsiilt  m  ph; 
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*  having  been  under  medical  treatment  for  about  two  weeks, 
Itlior  wa8  requested  by  the  medical  attendant  to  see  him. 
effected  tooth  waa  found  to  he  loose,  and  its  socket  in  a 
lgfO»ed  condition ;  inflauuiiation  had  extended  to  every  part  of 
^■Iveolar  border ;  the  gums  were  very  much  swollen,  and 
^^  all  the  teeth  sensitive  to  the  touch.  As  the  patient  was 
^■ing  under  considerable  cerebral  derangement,  and  as  no 
^P^lage  eotild  be  derived  from  the  removal  of  the  tooth  at  this 
toe,  it  was  deemed  advisable  to  let  it  remain  until  exfoliation 

Im  necrosed  socket  should  take  place* 
fchout  going  into  a  detailed  description  of  the  local  and 
ptutional  treatment  subsequently  pursued,  it  will  be  sufli- 
t  to  state  that  necrosis  extended  to  the  sockets  of  all  the 
iber  teeth,  except  those  of  the  second  and  third  molars  on  each 
ide  of  the  mouth.  Id  the  course  of  about  two  montki,  twelve 
teth,  together  with  their  exfoliated  sockets,  and  several  large 
iecea  of  the  maxillary  bone  were  removed.  It  was  hoped 
IM^the  disease  would  stop  here,  but  in  three  or  four  weeks 
our  remaining  molars  became  very  sore  to  the  touch, 
purulent  matter  began  to  be  discharged  from  their 
B,  it  became  necessary  to  remove  them.  Several  small 
of  bone  were  exfoliated  after  the  last  operation,  hut  at 
ipiration  of  about  four  montlis  from  this  time  bis  mouth 
efficiently  restored  to  enable  him  to  wear  a  temporary  set 
ificial  teeth. 
subject  of  the  second  case  was  a  lady  of  a  cachectic  habit, 
at  thirty-five  years  of  age.  The  necrosis  resulted  from  in* 
Animation    of   the    alveolo-dental    peri- 

Rteom,    occasioned    by    irritation     pro- 
by  the  roots  of  the  four  upper  in- 
,  upon  which  pivot  teeth  had  been 
i,  which,  however,  had  been  removed 
wo  or  three  weeks  before  the  author 
e  patient.    At  this  time  the  necrosis 
:tended  not  only  to  the  sockets  of  these  teeth,  but  also  up 
na»ial  crest  of  the  maxillary  bone,  and  the  process  of  ex- 
fiatioti  had  already  proceeded  so  far,  that  be  was  enabled  to 
the  entire  piece,  the  appearance  of  which  is  represented 
164*     In  July,  1852,  a  few  weeks  after  the  removal  of 
lecOt  he  again  saw  tbt  patient,  and,  on  examinaiioii^  f^xiwd. 


Fig,  164, 
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Fifi.  165. 


LfSi,l 


a  large  portion  of  the  palatine  plate  of  the  bone  in  a  necroeed 
statt%  but  the  process  of  separation  had  not  jet  proceeded  fir 
enough  to  enable  him  to  remove  it. 

The    accompanying   engraving,  made   from   a  drawing  fur- 

niBhed  the  author  by  Dr. 
Majnard,  represents  i»  cise 
of  necrosis  and  exfoliatioD 
of  a  portion  of  the  oukr 
wall  of  the  alveolar  ridge,  iml 
the  consequent  protrusion  at 
the  roots  of  the  teeth  on  au 
side  of  the  mouth.  The  only  facts?  wliich  Dr.  Maynard  had  been 
lihle  to  procure  in  relation  to  tliis  case  were  contained  in  the 
patient'8  statement:  ''That  in  ISIH  he  took  a  cold,  which  set- 
tled in  his  upper  jaw,  and  a  large  piece  of  the  jaw-bone  caait 
away."  The  cast  from  which  the  drawing  was  made  was  taken 
in  1840;  at  which  time  the  doctor  cut  oflf  the  apices  of  s^venl 
fangs  which  projected  from  the  gums. 

CAUSES. 

The  immediate  cause  of  necrosis  is  the  death  of  the  p€rio8* 
tenm,  occasioned  by  inflammation.  The  cause  of  thisi  u  hu 
already  been  shown,  is,  in  a  large  majority  of  the  caaes,  dentil 
irritation.  Necrosis  of  the  alveolar  process  occurs  very  fre- 
(|uently  while  the  system  is  under  the  influence  of  inercurial 
medicines,  and  during  bilious  and  inttammatorj  fevers,  and  cer- 
tain other  constitutional  diseases,  as  syphilis,  smaU*pox,  etc  h 
may  also  result  from  mechanical  injuries. 

TREATMENT. 

In  the  treatment  of  cases  of  this  kind,  little  can  be  doni\  A^ 
soon,  however,  as  the  dead  portions  of  bone  become  separated  from 
the  living,  and  can  be  easily  removed,  they  should  be  tnltett 
away  with  a  pair  of  forceps.  To  correct  the  offensive  odor  ^^^ 
disagreeable  taste  occasioned  by  the  constant  discharge  T»f  frti^ 
matter,  a  wash  of  dilute  chlorinated  soda,  or  of  the  tincture  of 
myiTh,  may  be  employed;  but  for  any  other  purpose  than  th'^ 
we  have  not  been  able  to  perceive  that  local  applicalious  wer*J  w 
much  advantage.  Should  constitutional  symptoms  supervene 
tonics  and  a  generous  diet  may  be  rem)ni mended. 


CHAPTER    SIXTH. 
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riLE  treating  of  inflammation  and  tumefection  of  the  gums, 
i9  ttUthor  adverted  to  the  wa^tiii^  of  the  suckets  of  tlie  teeth, 
H^  oeoasiott  to  express  a  doubt  that  such  operation  of  the 
(onmny  ever  manifested  itself  in  theubsenceuf  all  local  disease. 

It  is  always  accompanied  by  a  alight  increase  of  reilness, 
mefaetion  and  a  shrinking  of  the  edges  of  the  gmn8(iilatrophia); 
^Pbe  diseased  action  here  is  so  inconsiderable  as  to  attract 
IHe  attention.  It  is  also  attended  by  a  alight  di'^eharge  of  pnni- 
gt  matter  from  between  the  margin  of  the  gum  and  the  tooth, 
Hbe  quantity  is  so  small  that  it  usual Ij  escapes  observation. 
SSalveolo-dental  periosteum  partieipates  al^^o  in  the  diseased 
jtion,  but  this  is  so  slightly  affected  that  the  tooth  often  remains 
lite  firmly  articulated,  after  the  wasting  of  its  socket  has  pro 
leded  even  so  far  as  to  expose  more  than  half  of  the  root.  In- 
^ed  the  affection  is  .^o  closely  allied  to  chronic  inflammation  and 
tmefaction  of  the  gums,  ae  scarcely  to  require  separate  con- 
deration. 

The  progress  of  the  disease  is  usually  so  slow  that  ten,  fifteen, 
'  twenty  years  are  required  to  affect  very  perceptibly  the  sta- 
)kj  of  the  teeth  in  their  sockets.  The  com  men  cement  of  this 
^BCtive  process  is  usually  fii'st  observed  around  the  cuspid 
Rn;  sometimes  it  makes  its  first  appearance  on  the  alveoli  of 
||^»alatine  roots  of  the  first  and  second  upper  molars,  and 
^pionalty  it  goes  on  here  for  years  before  it  affects  the  sockets 

aoy  of  the  other  teeth. 

»?  teeth  after  their  roots  have 
e,  as  might  naturally  be  sup- 
,  more  susceptible  to  impression 
heat  and  cold  and  more  easily 
Imed  by  acids,  or  saccharine  mat- 
^B  but  this  is  about  the  only 
^■bftt  inconvenience  experienced 
flrthc  disease,  until  the  teeth  begin 
►  loosen  in  their  sockets. 
In  Fig,  166  is  represented  a  case  in  which  the  roots  of  tUe 


been  partially   exposed. 

Fro,   166. 
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te€th  have  become  considerably  exposed  by  the  gradual  WMi- 
in<r  of  their  sockets  :  the  destruction  being,  as  is  usual,  grentest 
toward  the  median  line* 

CAUSES. 

The  cause  of  this  peculiar  uffection  has  never  been  verj  satis- 
factorily explained.  Some  have  supposed  that,  inasmuch  oa  it 
occurs  most  frequently  in  persons  of  advanced  age,  it  roflulu 
from  a  decline  of  the  vital  powers  of  the  body^  independentlj  of 
local  causes.  But,  as  it  is  often  met  with  in  middle-aged  p«- 
sons  whose  constitutional  health  is  unimpaired,  we  doubt  the 
correctness  of  the  opinion.  In  all  cases  which  have  come  under 
our  observation,  whether  in  middle-aged  or  very  old  peraous,  the 
teeth  indicated  an  excellent  innate  constitution,  whatever  may 
have  been  the  state  of  the  general  health  at  the  time.  la  every 
instance  these  organs  were  possessed  of  great  density,  and  tlut 
fact  18  particularly  noticed  by  Mr.  Fox,  who  says  : 

*'In  a  majority  of  eases  in  which  this  disease  occurs,  the  teetb 
are  perfectly  sound,  and  from  numerous  observations,  we  think 
we  may  venture  to  assert,  that  persons  who  have  had  sevt^ral  of 
their  teeth  aflected  with  caries  in  the  earlier  part  of  life,  arc  n«« 
liable  to  lose,  by  an  absorption  of  their  sockets,  those  which  re 
main  sound ;  but,  where  the  teeth  have  not  been  affected  will 
caries  in  the  early  part  of  life,  persons,  as  they  approach  lit 
age  of  fifty,  and  often  much  earlier,  have  theii'  teeth  be<!omiflg 
loose  from  absorption,  or  a  wasting  of  the  alveolar  process/' 

Now  it  is  evident  that  teeth  endowed  wuth  the  power  of  raiit^ 
ing  to  so  late  a  period  of  life  the  action  of  the  causes  of  deaji 
to  which  all  teeth  are  more  or  less  exposed,  must  be  poaseffledrf 
extreme  density,  and,  necessarily,  a  correspondingly  low  degree 
of  vitality.  In  view  of  this  fact,  we  have  been  led  to  the  opinion 
that  the  teeth  themselves  may  act,  to  some  extent,  as  mecliaiuc*' 
irritants  to  the  more  highly  vitalised  parts  with  which  ihejw^ 
iTinnediately  connected,  causing  an  increase  of  vascular  action  •» 
the  periosteum  of  the  thin  edges  of  the  alveoli  and  marpttof 
the  gums.  This  abnormal  condition  is  attended  by  &  slight  ^ 
eretiim  of  purulent  matter  observed  between  the  etlges  of  the 
guujs  and  teeth.  It  is  to  the  corrosive  action  of  this  pttmlf'"* 
matter  that  the  gradual  destruction  of  the  alveoli  has  bjr  soise 
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been  attributed ;  bat  it  is  more  probably  a  result  of  the  obscure 
disease  than  its  cause. 

We  were  for  a  long  time  inclined  to  ascribe  the  increase  of 
?a8cular  action  in  the  edges  of  the  gums  and  alveolo-dental  peri- 
osteum to  irritation  produced  by  the  pressure  of  the  teeth 
igainst  the  alveolar  septa ;  but  having  met  with  many  cases 
where  th$  teeth  were  not  crowded,  we  were  induced  to  enter 
into  a  more  thorough  examination  of  the  possible  causes,  and 
the  foregoing  is  the  only  conclusion  to  which  we  have  been  able 
to  arrive. 

TREATMENT. 

From  what  has  been  said  concerning  the  cause  of  this  affec- 
tioD,  it  is  obvious  that  a  cure  cannot  be  effected.  The  secretion 
of  the  purulent  matter,  to  the  action  of  which  some  attribute  the 
destmction  of  the  alveoli,  is  the  result  of  a  disease  in  the  alveolo- 
dental  periosteum  and  edges  of  the  gums,  arising  from  some 
peculiar  physical  condition  of  the  teeth ;  the  most  we  can  hope 
to  accomplish  is  to  retard  its  progress.  This  can  only  be  done 
fcy  cleaning  the  teeth  frequently  and  thoroughly,  using  the  pre- 
caution each  time  to  remove  the  purulent  matter  from  between 
the  edges  of  the  gums  and  teeth,  lest,  if  allowed  to  remain,  it 
ihoold  become  putrescent,  and  in  this  condition  act  as  an  irritant 
4>  the  gum.  For  this  purpose  a  brush  with  elastic  bristles 
ihould  be  used,  and  much  benefit  will  be  derived  by  passing  floss 
(ilk  several  times  a  day  up  and  down  between  the  teeth. 


CHAPTER    SEVENTH. 

WSPLACKMENT  OF  THE  TEETH    BV   A  DEPOSIT  OF 
OSSEOUS  MATTER  IN  THEIR  80CKETi 

A  TOOTH  is  aometimes  slowly  forced  from  its  place  ky  »  deiwin 
of  bony  matter  in  the  bottom  or  on  the  side  of  the  sockel.  Tw* 
or  even  three  teeth,  may  be  gradually  displaced*  at  the  wm 
time,  by  exostosis  of  the  alveoli.  The  deposition  ustuiih  pw- 
ceeds  so  slowly  that  one  or  two  year«  are  required  toi^ff^i 
very  perceptible  change  in  the  situation  of  a  tooth*  The  upjxf 
central  incisors  are  more  frequently  aflfected  than  any  of  \k 
other  teethj  and  the  deposit  occurs  oftener  at  the  bottom  tbi 
on  the  sides  of  the  alveoli-  In  the  fir.^l  case,  the  tooth  ii 
gradually  protruded  from  the  socket;  in  the  other,  it  ij*  ritW 
pressed  out  of  the  arch,  or  against  one  of  the  ai^oining  tectl 
Irregularity  in  the  arrangement  of  the  teeth  xa,  in  this  fii*btirri 
aometimes  produced,  especially  when  more  than  one  - 
affected  at  the  same  time.  The  central  incisors  are  s^m  ' 
forced  apart ;  at  other  times  they  are  forced  against  euch  <- 
and  caused  to  overlap.  The  deposition  of  bone,  however,  ^04 
generally  confineil  to  the  bottom  of  the  socketd^  the  U*txh  %rt 
more  frequently  thrust  from  their  alveolar  cavities.  Wheu  fbi» 
occurs  with  a  person  whose  upper  and  lower  teeth  strike  dirodlf 
upon  each  other,  it  occasions  much  inconvenience;  for  ifi 
elongated  tooth  must  either  be  thrown  from  the  circle  of  A^ 
other  teeth,  or,  by  striking  its  antagonist,  prevent  the  jawifi^ 
coming  together. 

CAUSES, 

So  little  is  known  concerning  the  cause  of  exo«toiia  of  libt 
sockets  of  the  teeth,  that  it  may  seem  almoet  ttselesa  to  attenfl 
an  exphmation  of  it.  That  it  results  from  some  irritation  of  tk« 
lining  membrane  is  very  generally  believed,  but  what  caoMsiki 
irritation  does  not  seem  to  be  well  understood*     We  have 
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it  might  sometimes  be  produced  by  pressure  on  the  bottom 
be  alveolus,  especially  when  the  extremity  is  nearly  as  large 
ay  other  part  of  the  root  of  the  tooth.  The  susceptibility 
be  lining  membrane  to  morbid  impressions  may  sometimes 
0  great  that  the  pressure  of  a  very  conical  root  may  be  suffi- 
t  to  produce  this  effect;  or,  it  may  be  produced  by  the 
Bare  of  a  tooth  which  possesses  only  a  very  low  degree  of 
ity.  But  in  connection  with  this  class  of  cases  must  be 
n  another,  in  which  absence  of  all  pressure  would  seem  to 
D  inciting  cause  of  alveolar  exostosis ;  as  where  a  tooth  has 
its  antagonist  tooth  or  teeth,  and  in  consequence  becomes 
gated.  A  diseased  state  of  the  gums  can  have  no  agency  in 
production  of  the  exostosis,  for  it  most  frequently  occurs  in 
vidaals  whose  gums  are  perfectly  healthy ;  and  if  it  were  the 
It  of  any  consitutional  tendency,  all  the  teeth  would  be  as 
ly  to  be  affected  by  it,  as  those  we  have  mentioned. 

TREATMENT. 

Hien  the  exostosis  is  on  the  side  of  the  alveolar  cavity,  the 
h  cannot  be  restored  to  its  natural  position ;  but  when  it  is 
be  bottom  of  the  socket,  the  elongated  organ  may  from  time 
ime,  as  it  is  forced  from  the  alveolus,  be  filed  off  even  with 
other  teeth ;  but  in  doing  this  care  should  be  taken  to  avoid 
luch  as  possible  the  unpleasant  jar  which  the  file  is  so  apt 
^ause,  and  which  might,  in  such  cases,  excite  the  periosteum 
icreased  activity  and  a  more  rapid  deposit.  This  will  remove 
deformity  and  prevent  its  displacement  by  the  antagonizing 
h.  By  this  simple  operation,  repeated  as  occasion  may  re- 
•e,  it  may  be  preserved  for  years,  and  rendered  almost  as 
111  as  any  of  the  other  teeth. 
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CHAPTER    FIRST. 
PRELIMINARY  REMARKS. 

was  not  until  the  knowledge  of  anatomy  had  made  con- 
ible  progress  that  the  existence  of  this  cavity  was  known. 
BRIUS,  an  anatomist  of  Padua,  is  supposed  to  have  been  the 
;o  discover  it.  He  flourished  during  the  latter  part  of  the 
mth  and  early  part  of  the  seventeenth  centuries ;  but  no 
3t  description  of  it  was  given  until  about  the  middle  of  the 

;  the  credit  therefore  of  this  discovery  is  given  to  Nath- 
•  HiGHMORB,  author  of  a  treatise  on  anatomy,  published  in 

Hence  its  name,  ^^  antrum  Highmorianum.*' 
is  cavity  is  subject  to  some  of  the  most  formidable  and  dan- 
s  diseases  the  medical  or  surgical  practitioner  is  ever  called 
to  treat ;  and  yet  there  are  few  diseases  incident  to  the 
n  body,  that  have  received  less  attention  from  writers  on 
logy  and  therapeutics  than  these.  There  are  diseases  here 
rith,  over  which  neither  the  surgeon  nor  physician  can  ex- 
I  any  control,  the  progress  of  which  ceases  only  with  the 
f  the  unfortunate  sufferer. 

i  of  the  diseases  to  which  the  maxillary  antrum  is  subject, 
irer,  are  not  of  so  dangerous  a  character,  for  some  arc  v«ry 
e  and  easily  cured ;  but  even  those  which  are  regarded  as 
»a8t  dangerous,  and  which  yield  most  readily  to  treatment, 
instituted  during  their  incipient  or  earlier  stages,  may  as- 

if  neglected,  or  improperly  treated,  a  form  so  aggravated 
bid  defiance  to  the  skill  both  of  the  physician  and  surgeon. 
)  thus,  on  the  one  hand,  the  most  simple  affections  of  this 
fj  may,  by  neglect  or  improper  treatment,  become  ultimately 
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incurable ;  many  of  those  on  the  other  hand,  which  are  considered 
the  most  malignant  and  dangerons  might,  we  have  no  doabt,  bj 
timely  and  judicious  treatment,  be  effectually  and  radically  re- 
moved. 

The  form  which  the  disease  puts  on,  is  determined  by  the  state 
of  the  constitutional  health  or  some  specific  tendency  of  the  gen- 
eral system ;  and  we  can  readily  imagine,  that  a  cause  which,  in 
one  person,  would  give  rise  to  simple  inflammation  of  the  lining 
membrane,  or  mucous  engorgement  of  the  sinus,  would,  in  in- 
other,  produce  an  ill-conditioned  ulcer,  fungus  hsematodes,  or 
osteo-sarcoma.  Simple  inflammation  and  mucous  engorgement 
not  unfrequently  cause  caries  and  exfoliation  of  the  surrounding 
osseous  tissues,  and,  in  some  instances,  even  the  destruction  of 
the  life  of  the  patient. 

The  importance  of  early  attention  to  the   diseases  of  this 
cavity  is,  therefore,  very  apparent ;  and  this  is  the  more  neces- 
sary, as  it  is  often  difficult,  and  sometimes  impossible,  to  deter- 
mine the  character  of  the  malady,  until  it  has  progressed  so  fur 
as  to  involve,  to  a  greater  or  less  extent,  the  neighboring  parts ; 
when,  if  it  has  not  become  incurable,  its  removal  is,  to  say  the 
least,  rendered  less  easy  of  accomplishment.     It  may  be  safely 
assumed,  therefore,  that  in  a  very  large  majority  of  the  cases  of 
disease  of  the  maxillary  sinus,  the  danger  to  be  apprehended  arises 
more  from  neglect  than  from  any  necessarily  fatal  character  of 
the  malady,  so  that,  in  forming  a  prognosis,  the  circumstances  to 
be  considered  are,  the  state  of  the  constitutional  health,  the  pro- 
gress made  by  the  affection,  and  the  nature  of  the  injury  inflicted 
by  it  upon  the  surrounding  tissues.     If  the  general  health  is  not 
so  much  impaired  as  to  prevent  its  restoration  by  the  employ- 
ment of  proper  remedies,  and  the  neighboring  structures  b*^* 
not  become  implicated,  the  prognosis  will  be  favorable ;  but  u 
the  functional  operations  of  the  body  have  become  very  m^^ 
deranged,  and  the  bones  of  the  face  and  nose  seriously  affect^^' 
the  combined  resources  both  of  medicine  and  surgery  will  prO^* 
unavailing. 

In  young  and  middle  aged  subjects  of  good  constitutiort^  ' 
morbid  action  may  exist  in  the  antrum  for  years,  without  givi^ 
rise  to  any  alarming  symptoms,  while  the  same  affection  ^ 
another  less  healthy,  might  rapidly  extend  and  degenerate  vC^ 
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fortn  of  diseftae  m  malignant  as  to  threaten  the  speedy  de- 
ructioD  of  the  life  of  the  patient.  Medical  hif*tory  abounds 
ith  exiuuples  of  this  kind,  and  conclutfivelj  establiehes  the  fact 
Int  the  state  of  the  general  health  and  habit  of  body,  whatever 
my  have  been  the  primitive  characteristics  of  the  mahidy,  ulti- 
lAtely  determines  its  malignancy;  in  the  treatment  of  affections 
^  this  cavity,  therefore,  as  well  as  of  other  local  diseases  of  the 
§dy^  the  condition  of  the  system  should  not  be  overlooked. 

Independently  of  the  danger  arising  from  the  local  affection, 
i«»eascs  of  the  antrum  are,  for  the  most  part,  very  loathsome, 
nd  subject  the  patient  to  great  annoyance.  They  change  the 
nality  of  its  secretions,  and  cause  them  to  exhale  a  fetid,  nau- 
Niting  odor.  This,  in  many  instances,  is  almost  insufferable  to 
le  patient ;  and  when  they  are  prevented  from  escaping  through 
le  natural  opening  into  the  uose^  they  pass  through  one  arti- 
eially  formed  by  the  surgeon,  or  made  by  the  disease  through 
le  clieek,  alveolar  border,  or  palatine  arch,  always  causing  the 
itient  great  inconvenience. 

I  The  progress  of  disease  in  this  cavity  is  often  very  insidious. 
i  not  unfrequently  happens  that  it  exists  for  weeks  and  even 
lontbH  before  its  existence  is  suspected.  The  alight  uneasiness 
bit  id  attributed  to  some  morbid  condition  of  the  teeth  or  gums, 
lid  the  symptoms  attendant  upon  one  description  of  affection 
often  so  similar  to  those  that  accompany  another,  that  it  is 
issible  to  determine  its  true  character  until  it  has  made  con- 
iderable  progress. 
The  morbid  affections  of  the  maxillary  sinus  are,  for  the  most 
It,  similar  to  those  of  the  nasal  fossae.  There  is,  however, 
form  of  disease  which  seems  to  be  peculiar  to  this  cavity, 
g.,  mucous  engorgement.  Deschamps  mentions  two  kinds  of 
cumulations^  dropsical  and  purulent  */  but  the  first  of  these  is, 
o[)erly  speaking,  a  disease  of  serous  membranes,  and  is  never 
e(  with  in  tliis  cavity;  and  authors  who  have  enumerated  it 
ig  its  diseases^  have  evidently  uhh taken  mucous  engorge- 
it  for  it.  The  fluids  that  accumulate  liere  are  of  a  mucous  or 
Doco-purulent  character,  except  when  they  are  the  result  of  the 
Itdorganisattou  of  some  of  the  surrounding  parts ;  then  they  are 
lanioud. 

*  Traits  dot  MAliidi««  d«t  Fofiei  N&enies  et  les  toun  Sinus ;  p.  226. 
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The  most  simple  form  of  disease  that  occurs  here,  is  inflanuDi- 
tion  of  the  lining  membrane,  and  this  in  most  instances  may  be 
said  to  precede  all  others.  It  often  subsides  spontaneously,  but 
when  it  continues  for  a  long  time,  is  apt  to  become  chronic,  and 
may  then  give  rise  to  other  and  more  formidable  kinds  of  dis- 
ease. When  unattended  by  any  other  morbid  affection,  either 
local  or  constitutional,  it  is  easily  cured. 

A  purulent  condition  of  the  fluids  of  the  antrum  is  a  common 
affection,  but  is  seldom  met  with  in  persons  of  good  constitution. 
It  seems  to  be  dependent  upon  a  bad  habit  of  body ;  also  upon 
inflammation  of  the  mucous  membrane  of  the  sinus,  which  arises 
more  frequently  from  dental  irritation  than  any  other  cause. 
This  condition  of  the  secretions  sometimes  gives  rise  to  caries 
and  exfoliation  of  portions  of  the  surrounding  bone,  and  to 
fistulous  ulcers ;  but  when  dependent  upon  no  other  local  cause 
than  simple  inflammation  of  the  mucous  membrane,  it  is  seldom 
that  such  effects  result  from  it.  When  complicated  with  other 
morbid  conditions  of  the  cavity,  they  are  not  unfrequent. 

All  purulent  secretions  of  this  membrane,  are  by  some  denomi- 
nated abscess.  The  name,  however,  as  is  justly  remarked  by 
Mr.  Thomas  Bell,  is  improper.  The  term  abscess  is  more  cor- 
rectly applied  to  purulent  collections  in  the  areolar  tissue- 
either  sub-mucous,  sub-serous,  sub-cutaneous,  inter-muscular  or 
parenchymatous.  It  seldom  originates  in  the  sub-mucous  tissue 
of  the  antrum,  but  proceeds  occasionally  from  disease  in  the 
cancellated  structure  of  the  surrounding  bones.  Instances  of  it 
have  been  met  with  at  the  extremities  of  the  roots  of  teeth  which 
had  perforated  the  sinus ;  and  it  sometimes  happens  that  when 
an  abscess  is  seated  in  the  alveolus  of  a  superior  molar,  the  m^^* 
ter,  instead  of  making  for  itself  a  passage  through  the  socket  of 
the  tooth  on  either  side,  escapes  into  this  cavity,  and  thence 
with  the  antral  secretions,  through  the  nasal  opening.  Mr.  Be" 
describes  a  case  of  abscess  seated  in  the  upper  part  of  the  ***' 
trum ;  but  this,  and  one  other,  are  the  only  examples  of  tb® 
kind  on  record. 

Ulceration  of  the  lining  membrane  is  an  affection  less  fr®* 
quently  met  with.  It  is  rarely,  if  ever,  idiopathic,  but  see^ 
rather  to  be  dependent  upon  some  other  local  malady  or  sOt*** 
specific  constitutional  vice.     Scorbutic  and  scrofulous  diathed^^? 
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affected  with  a  venereal  taint,  are  more  liable  to  ulcer- 
h\B  membrane  than  persons  of  sound  constitution.  Con- 
,  it  is  seldom  cured  by  local  remedies  alone.  It  is 
ways  complicated  with  fungus  of  the  membrane  and 
the  walls  of  the  sinus,  and  may  if  neglected  take  on  a 

form  and  become  incurable. 

t  form  of  disease  is  caries  of  the  antral  parietes.  This, 
[ways  complicated  with  other  forms  of  diseased  action, 

vertheless,   to   be  worthy  of  separate  consideration. 

'ation  of  the  lining  membrane,  it  is  the  result  of  some 
jetton.  It  may  result  frum  accumulation  of  the  secre- 
be  sinus,  from  ulceration^  or  from  tumors. 
Bcurrence  of  fungus  and  of  various  kinds  of  tumor  is 
iient  than  any  of  the  preceding  affections  ;  yet  this 
iiot  exempt  from  them,  and  they  constitute  the  most 

form  of  disease  to  which  the  superior  maxilla  is  sub- 
though  it  is  probable,  that  in  their  incipient  stage,  they 
Dearly  every  instance  be  radically  removed,  it  is  seldom 
cured  after  they  have  attained  a  very  large  size,  and 
licatcd,  to  considerable  extent,  the  surrounding  tissues. 
re,  however,  been  successfully  extirpated  even  after 
acquired  great  volume,  and  implicated  to  such  an  ex- 
surrounding  parts,  as  to  render  necessary  the  removal 
lole  of  the  superior  maxillary  bone.  They  usually  grow 
\i  rapidity,  and  if  not  completely  removed,  are  soon  re- 

these,  other  varieties  of  disease  are  occasionally  met 
The  antrum  is  liable  to  injuries,  from  blows  and 
ds  of  meclianical  violence,  and  from  the  introduction  of 
d  foreign  bodies;  but  of  these,  it  is  not  necessary  to 
this  place,  as  they  will  hereafter  come  up  for  special 
iion*  The  diseases  of  the  maxillary  sinus  are  supposed 
)endent  upon  certain  specific  constitutional  vices;  upon 
ration  of  the  opening  of  this  cavity  into  the  nose;  and 
Ital  irritation.  That  all  of  these  may,  at  times,  he  con- 
their  production,  is  more  than  probable.  But  actual 
rely  developes  itself  spontaneously  as  a  consequence 
SL  bad  habit  of  body  or  constitutional  vice.  This  does 
^elf  originate  disease,  but  only  occasions  an  increase  of 
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susceptibility  of  the  tissues  to  morbid  impressions ;  so  ilrni  vb« 
jm  uohejiltby  action  is  once  induced  here,  a  more  aggmv 
a  <iifferent   form  of  disease  occurs  than  that  which  wnnl  i 
wise  have  been  produced. 

Thus  it  may  he  seen,  that  diftcjise  of  the  niaxillarT  uuus » 
dependent  upon  some  exciting  cause,  favored  by  ^omc  r  -:-■ 
tional  vice  ;  for  without  this,  no  serious  morbid  effectfl  v 
produced,  or  if  produced,  they  would  be  of  a  different  tnd  l* 
aggravated  character.  Any  dis^position  or  vice  of  bodv,  wW 
weakeni*  the  vital  energies  of  the  system,  increages  lbriu*ct|tr 
bility,  or  rather  exvitaUUttj  of  all  its  pnrta — those  of  this  catiij 
equally  with  the  rest.  There  are  various  kinds  which  kitf 
this  cftVct:  a»,  for  example,  the  scorbutic,  scrofglM  ' 

raercurial,  etc,  each  of  which  may  influeticc  the  chi 
morbid  action  in  a  mannner  peculiar  to  itself;  or  it  may  be  utnilir 
to  that  which  might  be  exercised  by  another,   only  eati^ 
assume  a  greater  or  less  degree  of  malignancy,  according!  v  ...-^.. 
functional  operations  of  the  body  geaerally  ure  more  W  \m 
enervated  by  it. 

This  seems  to  be  the  way  in  which  a  bud  habit  ot  lhmiv  t*  c*^ 
pable  of  affecting  the  maxillary  sinus.  It  is  a  predisposing,  brt 
not  an  exciting  cause  of  disease;  and  it  is  important  tbai  tlb 
distinction  should  be  borne  in  mind.  The  one  should  nem  1» 
confounded  with  the  other,  because  an  error  of  this  jM>rt  miflt 
in  many  instances,  lead  to  the  adoption  of  incorrect  views  c«* 
cerning  the  therapeutical  indications  of  the  disease*  Thb  J»rt 
of  the  subject  we  sliall  have  occasion  to  advert  to  hereafter. 

Inflammation  and  ulceration  of  the  nti^al  pituitary  nietabrifii 
sometimes  extend  themselves  to  the  maxilliirj  sinus;  bictdMli 
IS  not  80  frequently  propagated  from  the  nasal  fo«;sietothi«civitT« 
the  intimate  relationship  between  the  two  might  lead  one  to  §ttppa»^ 
It  is  seldom  that  both  are  affected  at  the  same  time.  Biii» 
we  infer»  that,  although  lined  by  one  common  ineiiilif«iTr«t t^ 
propagation  of  disease  from  one  to  the  other  is  a  rare  occiim«» 

The  ohliteration  of  tlie  nasal  opening  of  this  carity  li  •"■•' 
times  caused  by  disease  in  the  nose,  and  is  followed  by  moeo* 
engorgement  of  the  sinus,  inflammation  of  the  lining  ninDbfiW^ 
flis tension  of  the  osseous  w^alls,  and  not  un frequently  by 
and  more  complicated  forms  of  disease.  But  the  clo4$iQ2«f 
opening  is  oftener  an  effect  than  a  cause  of  disease  la  llu> 


PRELIMINARY   REMARKS* 


507 


\  and  it  generally  re-establishes  itself  without  any  assistance 

art,  after  the  cure  of  the  affection  which  caused  it. 

If  all  the  circumstances  connected  with  the  history  of  the 

i^eases  under  consideration  coukl  be  ascertained,  we  think  it 

ould  be  found  that  these  affections  are  more  frequently  induced 

T  m  morbid  condition  of  the  teeth,  gums  and  alveolar  procc68e», 

an  any  other  cause.     There  are,  in  fact,  no  sources  of  irrita- 

ion   to  which  this  cavity  is  bo  much  and  so  often  exposed  as 

io»e  arising  from  the  dental  organism.     It  is  separated  from 

;lie  apices  of  the  roots  of  the  superior  molars  and  bicuspids  by 

{iDnlY  a  Ycry  thin  plate  of  bone,  and  is  sometimes  even  penetrated 

|by  them;  »o  that  it  could  scarcely  be  otherwise  than  that  aggra- 

|rated  and  protracted  disease  in  the  teeth  and  alveoli  should  ex* 

prt  an  unhealthy  influence  upon  it.     The  pain  occasioned  by 

;idii*eased  teeth  is  often  very  severe,  sometimes  almost  excruci- 

ling,  and  inflammation  in  the  alveolo-dental  periosteum  and 

IDS  frequently  extends  itself  to  the  whole  of  one  side  of  the 

It  could  hardly  be  possible,  therefore,  for  this  cavity  to 

ipe<     Alveolar  abscess,  and  sometimes  necro^s  and  exfolia- 

ion  of  the  socket  of  the  affected  tooth,  arise  from  the  iuflamma* 

ition  thus  lighted  up.     It  often  happens  that  the  gums  and  alve- 

Fir  periosteum  are  affected  for  years  with  chronic  inflammation 
d  other  morbid  affections. 
If,  iti  addition  to  these  facts,  other  proofs  be  necessary  to  ea- 
Itablish  the  agency  of  dental  and  alveolar  irritation  in  the  pro- 
eduction  of  disease   in  the  maxillary  sinus,  they  may  be  found. 
!  Many  of  the  affections  here  met  with  are  often  cured  by  the 
ioval  of  diseased  teeth   after  other  remedies  have  been  em- 
cd  in  vain,  and  that  without  even  perforating  the  antrum. 
This  would  not  be  the  case  if  the  irritation  did  not  arise  as  a 
consequence  of  the  dental  malady. 

Most  writers  on  diseases  of  the  sinus  agree  in  ascribing  them 
to  a  morbid  condition  of  the  teeth  and  alveoli.  There  are  some, 
however,  wdio,  though  they  admit  that  dental  irritation  may, 
perhaps,  occasionally  give  rise  to  them,  seem,  nevertheless,  to 
attribute  their  occurrence,  in  the  majority  of  instanceSj  to  other 
cauaes,  such  as  irregular  exposure  to  cold,  blows  upon  the  face, 
and  certain  constitutional  diseases.  We  shall  now  proceed  to 
the  consideration  of  the  different  affections  of  this  cavity,  under 
their  respective  and  appropriate  heads. 


CHAPTER   SECOND. 

INFLAMMATION   OF   THE   LINIxVG    MEMBRANE  OF  THX 
MAXILLARY  SINUS. 


Inflammation,  wben  not  complicated  with  any  other  xaifM 
affection,  is  the  most  simple  form  of  disease  to  which  tbt'  pitai 
tary  membrane  of  the  antrum  is  subject*  As  it  precede*  wi 
accompanies  all  others,  it  will  be  proper  to  offer  a  few  rcmafb 
upon  itj  before  entering  upon  the  consideration  of  those  of  i  more 
aggravated  nature. 

Inaccessible  as  it  is  here  to  most  of  the  acrid  and  irrititin| 
agents  to  which  it  is  exposed  in  the  nasal  fosnoe  and  some  otkr 
cavities  of  the  body,  it  would  rarely  become  the  seat  of  inflamiW' 
tion,  were  it  not  for  its  proximity  to  the  teeth  and  alveolar  b(^^ 
der;  and  simple  inflammation  rarely  gives  rise  to  any  otberfurm 
of  diseased  action,  unless  favored  by  some  general  morhid  trud- 
ency,  but  usually  subsides  spontaneously  on  the  remo%*al  uf  ^ 
exciting  cause.  In  pood  constitutions,  it  ia  less  stibject  ta  i^ 
flam  ma  tion,  and  cons^equently,  to  any  other  description  of  morbid 
action,  than  those  in  whom  there  exists  some  vice  of  bodj,  ^ 
constitutional  predisposition.  Febrile  and  gastric  nffcCtii>B»i 
eruptive  diseasesj  such  as  measles,  small  pox,  etc. ;  syphilis*  itii 
excessive  and  protracted  use  of  mercurial  medicines;  a  acorlMrtic 
or  scrofulous  diathesis  of  the  general  system ;  in  short,  vtVf* 
thing  that  has  a  tendency  to  enervate  the  vital  powcr»  of  tlie 
body,  increases  its  irritability. 

When  in  a  healthy  condition,  it  secretes  a  slightly  viscid,  trmfr 
parent  and  inodorous  fluid,  by  which  it  is  constantly  lu^ 
but  inflammation  changes  the  character  of  the  secretion ;  n  - 
it  to  become  vitiated ;  at  first  less  abundant,  it  is  afterwards  B^ 
creted  in  larger  quantities  than  usual,  becomes  more  serous  «Dilit 
acrid  as  sometimes  to  irritate  the  membrane  of  the  noee,  oTft 
which  it  passes  after  having  escaped  from  the  animm.  It  il» 
exhales  an  odor  more  or  less  offeasivci  accordiogly  as  tbe  inftiar 
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SYMPTOMS. 


I  mild  or  severe.  It  moreover  gives  rise  to  a  thickening 
Hembrane,  and  sometimes  to  obliteration  of  the  nasal 
k  This  last  rarely  occurs^  but  when  it  does  happen,  an 
Mion  of  the  secretion  and  other  morbid  phenomena  of 
^  shall  hereafter  treat,  result  as  a  necessarv  consequence. 
Biny  time  during  the  continuance  of  the  inflammation* 
ent  is  attacked  with  severe  constitutional  disease,  the 
^etion  will  be  aggravated,  and  sometimes  assume  a  difler- 
acter. 

bflammation,  wlien  long  continued,  degenerates  into  a 
form,  and  is  somctimcH  kept  up  for  several  years,  witb- 
ig  rise  to  any  other  unpleasant  symptoms  than  occasional 
ma  of  dull  and  seemingly  deep-seated  pain  in  the  l^ice, 
tiated  condition  of  the  fluids  of  this  cavity.  The  sbghtlv 
►r  which  they  exhale,  ceases  to  be  annoying  or  even  per- 
to  the  patient,  when  he  becomes  accustomed  to  it, 

I 

^mptoms  of  inflammation  here,  though  not  always  pre* 
le   same   as   elsewhere,  are,  for    the   most   part,  very 

They  are  severe,  fixed,  and  decp*seated  pain  under  the 

tending  from  the  alveolar  border  to  the  lower  part  of 
i;  local  heat,  pulsation  and  sometimes  fever.  Beyer 
)c  symptoms  are  not  always  present,  and  that  inflamma- 

exist  when  it  is  not  suspected.     Other  aflVetions  of  the 

superior  maxilla,  may  be  mistaken  for  this,  and  this  for 
but  that  inflammation  should  exist  without  being  at- 
Fith  pain  or  any  other  signs  indicative  of  its  preaeuce,  is 

probable. 

imps  distinguishes  the  symptoms  of  this  from  those  of 
fctions  of  this  cavity,  by  a  <lulK  heavy  pain  in  the  region 
aus,  which,  he  says,  becomes  sharp  and  Lincinating,  and 

rom  the  alveolar  arch  to  the  frontal  sinus.  The  disease 
rithout  interruption,  increasing  until  the  superior  max- 
ie  nfiected  side  is  more  or  less  involved.  This  malady, 
cannot  be  confounded  with  any  other,  even  where  there 

rnal  visible  cause;  difl'ering  from  a  simple  retention  of 
ing  painful  at  tlie  commencement,  and  by  not  being 
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accompanied  with  swelling  of  the  bones ;  from  polypus,  by  the 
continuance  of  pain ;  and  from  cancer,  by  the  character  of  die 
pain.  ^'  Suppuration  and  ulcers  have  peculiar  signs  which  can- 
not be  confounded  with  those  of  inflammation."  Pain  in  the 
molar  and  bicuspid  teeth,  accompanied  by  a  sense  of  fluctuation 
in  the  parts,  he  seems  to  regard  as  a  very  certain  indication  of 
inflammation,  and,  especially^  when  joined  to  the  other  symp- 
toms. ''  If  an  external  cause  is  discovered,  it  will  furnish  t 
certain  diagnosis;*'  he  also  mentions  fever  and  headache  m 
almost  invariable  accompaniments. 

The  inflammation,  if  not  subdued  by  appropriate  remedies, 
after  having  continued  for  a  length  of  time,  gradually  assumes 
a  chronic  form ;  ihe  pain  then  begins  to  diminish^  and  is  less 
constant;  it  becomes  duller^  and  is  principally  confined  to  the 
region  of  the  antrum.  The  teeth  of  the  affected  side  cease  to 
ache,  or  ache  only  at  times,  but  still  remain  sensitive  to  the 
touch.  The  mucous  membrane  of  the  nostril  next  the  diseased 
sinus,  is  often  tender  and  slightly  inflamed ;  and  if  in  the  morn- 
ing, or  after  two  or  three  hours'  sleep,  the  other  nostril  be  closed 
by  pressing  upon  it  with  the  thumb  or  one  of  the  fingers,  and  a 
violent  expiration  be  made,  a  thin  watery  fluid,  of  a  slightly 
fetid  odor,  will  be  discharged,  and  pain  will  be  experienced  in 
the  region  of  this  cavity. 

CAUSES. 

All  morbid  conditions  of  the  teeth  and  gums,  causing  irritation 
in  the  alveolar  periosteal  tissue,  may  be  regarded  as  among  the 
most  frequent  of  its  exciting  causes,  especially  caries,  necrosiSf 
and  exostosis ;  also,  loose  teeth,  and  the  roots  of  such  as  have 
been  either  fractured  in  an  attempt  at  extraction,  or  by  a  blow 
or  fall,  and  left  in  their  sockets,  or  that  have  remained  after  the 
destruction  of  their  crowns  by  decay.  It  sometimes  happcDS» 
too,  that  inflammation  is  excited  in  this  membrane  by  fractured 
alveoli;  but  when  an  accident  of  this  sort  occurs,  the  detached 
portions  of  bone  are  generally  soon  thrown  oflF  by  the  economyi 
and  the  cause  being  removed,  the  inflammation  immediately  ^^^' 
sides.  Not  so  with  the  roots  of  the  teeth.  They  often  remain 
concealed  in  their  sockets  for  years,  unless  removed  by  »^* 
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■Tature,  it  is  true,  makes  an  effort  to  expel  them  from  the  jaw, 
»ut  this  is  accomplished  only  by  a  slow  and  very  tedious  process, 
*nd  not,  in  many  instances,  until  they  have  given  rise  to  some 
ericas  affection.  But  of  the  deleterious  effects  that  result  from 
tecrosed  roots  of  teeth  in  the  alveoli,  it  is  not  necessary  now  to 
peak ;  as  extraneous  bodies,  they  are  always  productive  of  more 
vr  less  irritation.  We  might  also  mention  exposure  to  sudden 
ransitions  of  temperature,  and  certain  constitutional  diseases, 
ks  among  the  causes  which  occasionally  give  rise  to  inflammation 
>f  this  membrane. 

TREATMENT. 

The  curative  indications  of  inflammation  of  the  lining  mem- 
)rane  of  the  antrum  are  simple,  and,  for  the  most  part,  similar 
;o  those  of  inflammation  in  other  parts  of  the  body.  Bleeding 
From  the  arm,  saline  purgatives,  and  fomentations  to  the  face, 
ind  other  antiphlogistic  measures,  may  be  resorted  to  with 
advantage.  In  many  cases,  great  benefit  will  be  derived  from 
the  application  of  leeches  to  the  cheek,  as  recommended  by  Mr. 
rhomas  Bell.  When  the  disease  is  dependent,  as  in  most  in- 
stances it  is,  upon  an  unhealthy  condition  of  the  alveolar  pro- 
cesses, the  first  thing  to  be  done  is  to  remove  all  such  teeth,  or 
roots  of  teeth,  as  are  productive  of  the  least  irritation ;  for  while 
any  local  sources  of  irritation  are  permitted  to  remain,  neither 
topical  nor  general  bleeding,  or  indeed  any  other  treatment,  will 
be  of  permanent  advantage. 

Simple  inflammation  cf  the  lining  membrane  of  the  antrum, 
would  be  of  little  consequence,  were  it  not  that  it  is  liable  to 
give  rise  to  other  and  more  dangerous  forms  of  disease,  such,  for 
instance,  as  engorgement  or  a  purulent  condition  of  its  secretions. 
It  should  never,  therefore,  be  permitted  to  continue,  but  be  as 
speedily  arrested  as  possible  ;  and  for  the  accomplishment  of  this, 
the  means  here  pointed  out,  will,  if  timely  and  properly  applied, 
be  found  fully  adequate. 


CHAPTER    THIRD. 

PURULENT  CONDITION  OF   THE   SECRETIONS   AND  W- 
GORGEMENT  OF  THE  MAXILLARY  SINUS. 

A  PURULENT  condition  of  the  secretions  of  the  maxillary  sintt* 
and  mucous  engorgement  are,  indiscriminately,  though  very  i^' 
properly,  denominated  by  many  writers  on  the  affections  of  tb^* 
cavity,  abscess.  To  this,  neither  bears  the  slightest  resemblanc^' 
Deschamps  treats  of  the  former  under  the  name  of  suppuratio*^^ 
and  the  latter,  dropsy.     Of  the  first,  he  says,  "  If  by  the  ti«0^ 
the  inflammation  has  passed,  the  surrounding  parts  cease  to  t>^ 
painful,  while  the  affection  still  continues  to  cause  pain  in  tl*^ 
antrum,  and  the  fever,  though  diminished,  occurs  at  irregol^^^ 
intervals,  and  if  the  inflammation  is  followed  by  pulsating  pai^^' 
we  have  reason  to  suppose  that  an  abscess  has  formed  in  tl^  ^ 
sinus;  and  all  doubt  will  be  removed,  if,  on  the  patient's  ir^-^ 
dining  his  head  to  the  opposite  side,  matter  is  discharged  int  ^^ 
the  nostrils,  or  if  some  tubercles  are  formed  near  the  outer  angl  -^^ 
of  the  eye,  or  alveolar  border,  which  last  happens  more  fri^"  ^ 
quently ;  and,  finally,  if  the  purulent  matter,  not  finding  an 
opening  through  which  to  discharge  itself,  distends  the  sinus  t 
such  an  extent  as  to  form  a  tumor  outwardly  upon  the  cheek.' 
In  short,  all  the  symptoms  which  he  mentions  as  belonging  t 
the  disease,  are  those  accompanying  the  one  under  considert' 
tion.     The  matter,  he  says,  is  of  a  "  putrid  serous  consistence.' 

Bordenave  has  fallen  into  a  similar  error.  He  terms  an  altei 
state  of  these  secretions,  suppuration  of  the  membrane,  and  says 
that  inflammation  is  not  necessary  to  it.  He  seems  to  have  con- 
founded with  abscess  of  the  antrum  those  cases  of  alveolar 
abscess  where  the  matter,  instead  of  discharging  itself,  as  it 
ordinarily  does,  by  an  opening  through  the  alveolus  and  gum 
into  the  mouth,  passes  into  that  cavity.  Again  he  asserts  that 
the  disease  (suppuration  as  he  calls  it)  may  be  independent  of 
the  surrounding  parts ;  and  although  ordinarily  implicated  with 
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^■ptered  condition  of  them,  he  affirms^  it  19  Bometimea  the 
Bet  of  disease  primarily  .seated  in  this  cavity.* 

There  is  no  doubt  that  a  purulent  condition  of  the  fluids  of  this 
i?ity  is  often  complicated  with  ulceration  of  the  lining  tnem- 
mne.  but  that  the  affection  is  different  from  abscess,  its  very 
iture  and  situation  h  suflicient  to  show*  *'  A  reference  to  the 
nacturc  of  the  antrum/*  says  Mr.  Bell,  "  would  appear  to  be 
fficient  to  point  out  the  improbability,  to  say  the  least,  of  the 
ciirrence  of  abscess  in  such  a  situation.  That  a  mucous  mem- 
U|  covering,  in  a  thin  layer,  the  whole  internal  surface  of 
^Hn  ea%'ity,  should  become  the  seat  of  all  the  consecutive 
l|>»  of  true  abscess,  is  a  statement  bearing  on  the  face  of  it  an 
Pious  absurdity. '*t  Notwithstanding  the  seeming  improba- 
itj  of  such  an  occurrence,  and  it  is  certainly  one  that  very 
*ely  happens,  abscess  does  sometimes  develop  itself  in  this 
rity  ;  but,  it  is  a  different  affection  altogether  from  that  usually 
ated  of  under  that  name.  We  have  already  adverted  to  a 
le  narrated  by  Mr*  Bell,  a  description  of  which,  we  intend 
"eafter  to  giye. 

^B|en  complicated  with  ulceration  of  the  mucous  membrane — 
^B^  is  probable  that  a  purulent  condition  of  its  secretions,  in 
Mt  instances,  is  thus  complicated — the  affection  is  analogous 
02ena,  and  many  of  the  older  writers  designate  it  by  that 
tie.  Mr.  Bell  describes  it,  and  very  properly  too,  as  being 
liiar  to  gonorrhcea ;  both  diseases  alike  consist  in  an  alteration 
^kretion ;  in  the  one  case  of  the  pituitary  membrane,  and  in 
^^her  of  the  mucous  lining  of  the  urethra;  but  in  neither 
t^nce  does  it  possess  any  of  the  chanicteristics  of  abscess, 
tagh  the  matter  in  both  is  purulent.J 

Iias  been  before  stated  that  the  obliteration  of  the  nasal 
\g  was  more  frequently  an  effect  than  a  cause  of  disease  in 
axillary  sinus;  it  does,  however,  sometimes  become  closed 
>ther  causes  than  an  unhealthy  condition  of  this  cavity; 
this  happens,  engorgement  of  the  sinus  is  the  inevitable 
^uence.  The  fluids  thus  accumulated  are  not  always  at 
Etrulent,  although  they  may  subsequently  become  so;  when 
ing  of  the  opening  is  the  result  of  previous  disease  in 

oirett  ile  rAciMltjmie  RojaJe  Cblrurg.,  voL  12,  p.  8. 

,  Pli^iiol.  ttod  DiAe&sea  of  the  Tu«th,  p.  25a.  X  ^^^-  P*  ^^^^ 
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the  antrora,  tJie  secretions  are  more  or  less  altensd  fram  m^ 
first. 

Accumulation  of  any  secretion  within  the  Biitrum,  ihetWrf 
mucus  or  pus,  ia  a  source  of  irritation  to  the  lining  tiicmtail  | 
and  tlie  pressure  which  it  ultimately  exerts  upon  the  surr  ""'^" 
walls,  causes  a  new  form  of  diseased  action,  which  n  > 
quentlj  involves  in  disease  all  the  bones  of  the  faeeasidlli 
those  of  the  hase  of  the  cranium.     When  prevented  from  ««i^ 
ing  through  the  nasal  opening,  the  secretion  eveniuallj  tiiAi 
for  itself  a  way  of  escape — sometimes  through  the  cliefk;^ 
other  times  beneath  it,  just  above  the  alveolar  rtdge;  cr 
the  palatine  arch  or  alveoli  by  the  sides  of  the  rr-  ' 
more  of  the  teeth;  and  from  a  fistula  thus  est^i' 
matter  will  be  almost  constantly  discharged.     From  op^ 
this  sort  the  matter  is  sometimes  discharged  for  jeais,  wUiKlit 
disease  in  the  antrum,  very  frequently,  does  not  8e^^m  to  muksp 
any  apparent  change.     At  other  times  the  membrane  doBiK 
and  the  bony  walls  become  carious. 

A  punilent  secretion  from  the  mucous  membrant'    '  7' 

independently  of  caries  of  the  bone,  or  even  of  sii  ^  -^ 

openings,  is  an  exceedingly  troublesome  and  unple&saat  ili^ 
tion.     The  odor  from  the  matter  is  often  very  annoyiag  twit* 
the  patient,  and  when  the  secretions  are  retained  for  iwn^Ajf 
in  the  sinus  before  they  escape,  the  fetor  is  almost  insaffr-n''^- 
In  good  constitutions,  the  secretions  of  the  antrum  ar«  w<* 
liable  to  become  purulent,  though   they  be  confined  for  *  Ml 
tioie  in  the  cavity,  and  thus  become  more  or  less  offcnaiw^ 
flammation  of  the  lining  membrane  (the  immediate  or 
cause)  may  exist  for  years  without  giving  rise  to  it,     hit- 
in  scrofulous,  scorbutic,  or  debilitated  habits  that  they  are 
to  become  thus  altered.     The  difference  in  the  effecu  pi 
upon  them  and  the  surrounding  parts,  by  inflammation,  i* 
to  the  differences  in   the  state  of  the  constitutional  h< 
those  affected  with  it* 

Where  a  puriform  state  of  the  secretions  is  oompli«U«l 
ulceration  of  the  membrane,  the  matter  will  have  mixrd 
a  greater  or  less  quantity  of  flocculi,  sometimes  of  m 
consistence,  as  to  block  up  the  uafial  opening  and  prevtn* 
exit.     Mr,  Thomas  Bell  says,  he  has  seen  more  than  one  ««» 
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rhich  a  considerable  accumulation  bad  tiikon  place  in  tbe  an* 
rum,  accompanied  by  the  usual  indications  of  this  affection^ 

IKpurulent  engorgement  uf  the  sinus,)  when  a  sudden  dis- 
buf  the  contents  into  the  nose  took  place,  "in  consequence 
b  pressure  having  overcome  the  resistance  wliich  had  thus 
bfi'ered  to  it8  escape/**  Cases  of  a  very  similar  nature  have 
Jlen  mnler  our  observation,  the  history  of  one  of  which  will  be 
fven  in  the  coarse  of  this  chapter.  The  formation  of  these 
[>cenli  rarely  ceases,  except  with  the  cure  of  the  ulcers  on  the 
brane*  They  give  rise  to  considerable  irritation,  and  their 
Hce  always  constitutes  an  obstacle  to  the  cure.  They  are 
easily  removed  by  injections. 

pituitary  membrane  of  the  antrum,  when  in  a  healthy 
jtecretes,  as  we  have  before  stated,  a  transparent,  slightly 
land  inodorous  fluid,  poured  out  only  in  sufficient  quantity 
bricate  the  cavity.     But  when  inflammation  5a  excited  in 
Efmbrane^  its  secretions  soon  become   more  abundant,  and 
kl  6rst  thinner,   afterwards   thicker  and   more  glutinous, 
^  color  and  consistence  are  not  always  the  same.     Instead 
Jlng  transparent,  they  sometimes  have  a  dirty  opaque  ap- 
ace;  at  other  times  they  assume   a  greenish,  whitish  or 
rish  color,  and  in  some  instances  they  bear  a  considerable 
[ilanee  to  pus,  which,  it  has  been  conjectured,  might  be 
to  suppuration  of  some  of  the  mucous  follicles  and  a  mix- 
fcf  pus  with  its  secretions.     Mr,  Thomas  Bell,  however,  in- 
to the  opinion  that  it  is  attributable  to  an  *' alteration 
f*  of  the  secretions  of  the  cavity*     Their  color  and  con- 
Ce  are  determined   by — the  degree  of  inflammation;    the 
nf  time  it  has  existed;   the  state  of  the  health  of  the 
llttg  membrane,  and  that  of  the  surrounding  osseous  walls; 
jress  which  the  matter  has  from  the  sinus;  and  the  general 
[of  the  body. 

Actions  of  this  sort  are  more  common  to  young  subjects 
to  middle*aged  or  persons  in  advanced  life.     An  eminent 
ttch  writer  says,  that  of  three  individuals  afl'ected  with  dropsy 
rgement),  tbe  oldest  was  not  twenty  years  of  age. 


*  Anal.  PbjrsloL  axid  Diae<ie«B  of  Lhe  Twtli,  p.  259. 


516 


SYMPTOMS    OF    PURULKNT    SECRETrOXS,    ETi 


SYMPTOMS. 

The  diagnoses  of  the  several  affections  of  the  antn.r.  ,  r  . 
much  alike,  that  it  is  often  difficult  to  distinguish  ilios.  ihn  ir 
long  to  one  from  those  attendant  upon  another.  The  ,mftm 
of  iimcous  engorgement  and  purulent  accumulation,  howertim 
generally  such  as  will  enable  the  practitioner  to  distin--^  -'^ 
considerable  certainty,  these  from  other  affectioos. 
always  preceded  by  inflammation  of  tlie  lining  membniif;i#| 
gcription  of  the  Bymptoms  of  which,  having  already  been] 
need  not  be  repeated.  Omitting  these,  we  at  on^  pp 
mention  those  by  which  they  are  accompanied. 

In  speaking  of  the  symptoms  more  particularly  beloai? 
purulent  condition  of  the  Becretions  of  the  nntrprn, 
says,  the  affection  may  be  distinguished  by  dull  heavy  p*in,ff-^ 
tending  along  the  alveolar  border.      Upon  this  eymp'tom  MJ 
little  reliance  can  be  placed,  as  it  is  always  present  id 

inflammation.     In  addition  to  this,  he  mentiona the  pr 

decayed  teeth  ;  soreness  in  those  that  are  sound ;  ani  m  1 
patient's  inclining  his  heaid  to  the  side  opposit 
the  discharge  of  fetid  matter  from  the  nose. 
conclusive  indications  of  purulent  effusions  in  this  caritj. 
denave,  after  enumerating  the  symptoms  indicative  of 
tiouj  mentions  the  following  as  belonging  to  the  affectior 
we  are  now  speaking, — dull  and  constant  pain  in  the 
tending  from  the  maxillary  fossae  to  the  orbit;  a  dischargelTI 
fetid  matter  from  the  nose,  when  the  patient  inelinee  hisheiJttl 
the  opposite  side,  or  when  the  nose  is  blown  from  tbe  r  -»"^'^" 
the  affected  side.*  These  symptoms  are  mentioned 
every  writer  upon  the  subject,  tis  indicative  of  a  purulent  Ckwfrj 
tion  of  the  secretions  of  the  maxillary  sinus* 

The  symptoms  of  engorgement  differ  materially  ff>Mi 
wliich  denote  simply  a  purulent  condition  of  the  mueoiis 
tions.     The  pain,  instead  of  being  dull  and  heavy  as  tiuK 
scribed,  becomes  acute,  and  a  distressing  sense  of  faUneM  i 
weight  is  felt  in  the  cheek,  accompanied  by  rednese  aad 

•  Memairea  de  I'Aeadetoie  Kojiile  de  rhirargie,  l2mo,  torn,  12,  ti.  Ifi 
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^on  of  the  integument  covering  the  autrum.*  The  nasal 
ining  having  Kecome  closed,  the  fluids  of  the  cavity  gradually 
iumalale  ontil  they  fill  it;  when,  finding  no  egress,  they  press 
mand  distend  the  surrounding  osseous  walls,  causing  those 
Hriiieh  are  the  tbinneBl  ultimately  to  give  way.  The  effects 
^Rierally  first  observable  anteriorly  beneath  the  malar  pro- 
ikence^  where  a  sinootli  hard  tumor  presents  iti^elf,  covered 
H^  mucous  membrane  of  the  mouth.  But  this  is  not  always 
ipmnt  which  first  gives  away,  the  sinuii  sometimes  hursts  into 
^|kit»  at  other  times  outwardly  through  the  cheek,  or  through 
^pitine  arch.  The  long  continued  pressure  thus  exerted 
m  the  bony  walls,  often  causes  the  breaking  down  or  softening 
hrir  tissues. 

>1m  tumor,  which  is  at  first  hard,  becomes  in  a  short  time  so 
^■readily  to  yield  to  pressure.  A  distension,  Deschamps 
P«iay  be  distinguished  from  other  diseases  that  affect  the 
Ite  subcutaneous  tissues  by — the  unifarmity  or  regularity  of 
^■10 r  ;  its  firmness  at  the  commeucement ;  the  slowness  with 
m  it  progresses ;  and,  above  all,  by  the  natural  appearance 
be  skin,  and  the  absence  of  pain  when  pressure  is  made  upon 
tumor.  Ubiiteration  of  the  nasal  opening,  he  says,  may  be 
footed  by  the  dryness  of  the  nostril  of  the  affecte<l  side,  th© 
ions  membrane  of  which  becomes  thickened,  and  the  cavity 
ted  ;  iiifiaramation  and  sponginess  of  the  gums,  loosening 
[letimes,  (in  con8et|ueiice  of  the  destruction  of  their 
^)  displacement  of  the  teeth,  may  also  be  mentioned  as 
lal  accompaniments  of  engorgement. 


CAUSES. 

iflammation  of  the  mucous  membrane  is  the  cause  of  a  puru- 
condition  of  the  secretions  of  the  maxillary  sinus,  and  this 
SS  more  frequently  from  alveolu-dental  irritation  tlian  from 
^fcticular  habit  of  body  or  constitutional  disturbance.  En* 
pment  results  from  the  obliteration  of  the  nasal  opening, 
sh.  in  the  case  of  altered  secretion,  is  usually  caused  by  in- 
^BiioQ  and  thickening  of  the  lining  membrane. 


in  On  ib«  Teelb,  p.  256,  see  aIao  Mak^liefl  dea  Foaaea  Naaalos,  p.  22S. 
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TREATMENT. 

The  curative  indications  of  muco-puruJent  secretion  ad  i 
gorgeTiient  of  the  maxillary  sinus  arc%  1st,  if  the  nai<al  o^m 
be  closed,  the  evacuation  of  the  retained   matter:  2illj.  tht'i 
Hioval  of  all  local  and  exciting  causes  of  irritntion:  8dlj,ii 
lastly,  the  restoration  of  the  lining   membrane  to  it*  no 
function. 

For  the  fiilfillraent  of  the  firat,  an  opening  must  be  made  i 
the  antrum,  ami  this  shotild  be  effected  in  thut  part  which  > 
afford  the  most  easy  exit  to  the  retained  matter.  Several 
have  been  proposed  for  the  accomplishinent  of  this  obji-ft,  i 
before  we  proceed  further,  it  may  not  W  amiss  to  notice 
of  the  various  methods  that  have  been  adopted  hy  dif« 
practitioners. 

Dr.  Drake,  an  English   anatomist,  and    author  of  a  work  i 
titled  '' Anthropohgia  Nova,"  haa  the  credit  of  being  th«  imj 
propose  the  perforation  of  the  floor  of  the  sinus  throo^ 
alveolus  of  one  of  the  roots  of  a  molar  tooth.     Tliis  raeihcMl,! 
ever,  is  said  by  some  to  have  been  inserted  into  Drake's  Anati 
by  Mr,  Cowper,  an  eminent  anatomist  and  surgeon.'     M.  OJ 
says  the  credit  belongs  to  John  Henry  Meihomiup,  who,  1 1 
time  beforej  proposed  a  very  similar  method  of  tre»tini; 
affections.f  Henry  Meihomias,  many  years  after  the  deatli  ♦>( I 
father,  John  Henry,  proposed  for  the  evacuation  of  aceumti 
fluids  in  the  antrum,  the  extraction  of  one  of  several  tc 
is  not  all  probable  that  Meibomios  was  the  first  to  prop 
perforation  of  the  antrum  in  this  way,  for  bis  researches' 
not  published  until  1718,  twenty-one  years  after  the  paWic 
of  Drake's   Systrui  of  Anatomy,  and,  besides,  he  regnrdiHl 
perforation  of  this  cavity  as  a  dangerous  opemtion,  and,  oo 
account,  confined   himself  simply  to   the  extraciion  of  a 
The  perforation  of  this  cavity  through  the  ulvoolaa  of  ai 
molar  is  an   operation  whieli  was  performed   by  Swin^r  a  1^ 

*  HeisUsr*!  Stirgcr;,  fiot«  to  chnpter  72«  p«  445, 
I  Mem.  do  rAoad.  Euyiik  <le  Cbinirg.  I2m*),  toL  in,  p.  IJ, 
%  Diictm,  do  AWueaeibuf    Inturoti*.   Dreftd.^  171^,   p.    Hi,  mnA   L«  titi 
d«Oftat. 
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efore  it  was  made  by  Meibomius,  according  to  Velp«au ; 
ho  Roys   that  Saint  Yves  treated  with  SECceaa  a  person 
with  6stula,  the  floor  of  whose  orbit  had  been  destroyed 
i  removal  of  a  tooth  ;  and  Vanuesaen  says  Rtiyseh  extracted 
molars  and  cauterized  their  sockets,  for  the  destruction 
'^polypu^,  until  an  opening  was  made  into  the  antrum  hirge 

1^  to  admit  the  finger ;  but  we  are  also  informed  by  Bor de- 
pat  Cowper  treated  a  case  of  maxillary  ozena,  which  had 
P  a  large  quantity  of  ichorous,  fetid  matter,  to  he  dis- 
ed  through  the  nose,  by  extracting  the  first  molar,  and 
rAjTHting  the  antrum  through  the  alveolus  with  an  instrument 
^B  to  the  purpose;  Drake,  according  to  the  same  author, 
^Bto  be  entitled  to  the  credit  of  having  been  the  first  to  per- 
^Hthe  maxillary  ninus  as  above  described, 
^■h  regard  to  the  tooth  most  proper  to  be  extracted  authors 
^H  Cheselden  preferred  the  first  or  second  molar.  Junker 
BBrmendi*  the  extraction  of  the  first  or  second  bicuspid,  and  if 
lla  had  formed*  to  enlarge  it  instead  of  perforating  the 
the  antrum.  But  the  second  molar,  being  directly  be- 
Ithe  most  dependent  part  of  the  cavity,  is  the  most  suitable 
|io  be  removed.  If  this  be  sound,  the  first  or  third  molar 
ber  of  the  bicuspids,  if  earious,  may  be  extraeted  in  its 
I  and  in  fact,  no  tooth  beneath  the  antrum,  in  an  unhealthy 
lion,  sbouM  be  permitted  to  remain. 

;  opening  iiaving  been   efleeted   through    the   alveolus  of  a 
linto  the  antrum,  it  should  be  kept  open  until  the  health  of 
ivity  is  restored.     For  this  purpose,  sounds  and  bougies 
keil  to  the  purpose  have  been  introddeed.     Heuerman  recora- 
r^ds  the  employment  of  a  sunil!  canuhi,  which  is  silso  preferred 
ftrdenuve  and  Ritehter,  the  latter  of  whom  says,  it  should 
at  closed  to  prevent  particles  of  food  from  getting  into  the 
But  whether  a  canuhi  or  bougie  be  introduced  inti>  the 
Ug,  it  shouhl  be  so  secured  as  to  prevent  it  from  falling  out 
into  the  antrum.     Deschamps  recommends  that  it  be 
Jfa  to  one  of  the  adjoining  teeth  by  means  of  a  silk  or 
lie  ligature. 
the  pfrforation  of  the  maxillary  sinus  through  the  alveo- 
a  molar  tooth,  is  said  not  to  be  the  most  ancient  method* 
lletli,  as  early  as  the  year  1675,  describes  an  opening  made 
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through  the  cheek  into  the  antrum,  the  irftll  of  whicli,  tftcr 
ha>4ng  been  exposed  by  a  crucial  incision  through  the  mXtpt 
ments  covering  it,  was  penetrated  with  a  trephine. 

Lamer ier,  an  etninent  surgeon  of  Montpellier,  recommmW 
perforating  the  antrum  inamediately  above  the  first  moUr,  f 
rather  between  it  and  the  malar  bone*  In  this,  he  seems  to  Wj 
been  influenced  by  the  consideration  that  the  i»nll  i>f  ibf  cifitj 
here  presents  the  least  thickness,  and  that  this  m  the  tztckst  d^ 
pendent  part  of  the  sinus.  If  a  fistulous  opening  htd  [i? 
formed  in  some  other  place  in  the  mouth,  he  did  not  alw«;'  v,..« 
it  necessary  to  make  another.  11  is  method  of  operaliag  h  u 
follows:  The  jaws  being  closed,  the  commissure  of  the  lips m 
tlrawn  outward  and  slightly  upward  with  a  curved  specalni; 
this  done,  the  gum  is  incited  across  the  malar  apopby*is*  ^ 
msjcillo-labial  sulcus,  the  bone  made  bare,  and  then  pierced  wA 
a  spear- pointed  punch*  The  opening  may  afterwards  \m  «i^ 
largcd  if  found  necessary. 

DesauU  prefers  that  the  opening  should  be  made  thrao^  *W 
canine  fossa,  beneath  the  tipper  lip,  and  for  that  purpose,  tftir 
huving  laid  bare  the  bone,  be  employed  a  sharp  tr'  al 

blunt  pointed  perforator,  which  he  invented  for  tii.     '^  .  ^   •*- 
Runge,  says  Velpeau,  used  nothing  but  a  scalpeh     Mr.  Chiite 
Bell  invented   a  trephine   for   the  purpose,  but   thi«    1 
possess  any  advantage  over  the  instruments  employ eil  hy  in>*-» 
and  Runge.     In  case  of  fistula  in  the  cheek  from  tlic  antfA 
Ruiftd  advises  the  insertion  of  a  trocar,  to  be  carried  throi^ 
the  gum,  80  as  to  form  a  counter  opening.     Through  thi^,  i^  • 
case  which  he  treated,  he  ptissed  a  seton,  and  it  remaM «  1  -i 
weeks;  at  the  expiration  of  this  time^  a  cure  was  accimi 
This  practice  has  been  followed  by  Callisen,  ^^i^gt  Busch.  i 
Bertrandi,  Faubert  and  others.     Callisen  states  that  \v 
tumor  points  in  the  palatine  arch  and  fluctuation  is  felt,  ^ 
ficial  opening  should  be  formed  there.     Gooeh,  in  a  cs^e 
he  treated,  advised  the  perforation  of  the  antrum  through 
nasal  surface,  and  fixing  in  the  opening  a  eanula  of  lead, 
are  also  informed  by  the  same  author,  that  Acrel»  after  hai 
operated  in  the  manner  proposed  by  Cowper,  inserted  a 
eanula  into  a  sinus  through  a  fistulous  opening  fonaed  Ift 
noB^n     Tlie  method  attributed  to  W einhold,  coosisis  in 
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sinus  from  tlie  upper  and  external  part  of  the  canine 

h  the  inBtrument  directed  obliquely  downward  and  out- 

as  to  avoid  the  branelies  of  tho  infra-orbital   nerve ; 

placing  a  little  lint  in  the  opening  thus  made.     Wein- 

fcts,  that  when  the  antrum  has  no  other  opening,  the 

ould  be  carried  entirelj  through  the  palatine  arch, 

ineana  of  a  curved  needle  and  thread,  he  introdoeee 

lint,  saturated  or  covered  with  some  appropriate  medi- 

this,  he  designs  to  act  as  a  set  on* 

u  gays,  the  perforation  is  effected  *Hn  the  point  of  elec- 
f  necessity.  The  first  varies  according  to  the  ideas  of 
ator:  circumstances,  on  the  contrary^  determine  the 
In  cases  of  abscess,  dropsy,  fiatula,  and  ulceration,  the 
is  almost  alwaj^s  performed  in  the  place  of  election. 
one  of  the  molar  teeth  be  unsound,  it  nmst  be  ex 
together  with  the  adjoining  tooth  ;  the  gum  is  then  to  be 
to  the  bone,  externally,  internally,  behind  and  before, 
a  kind  of  square  flap,  and  to  be  completely  detached 
surrounding  tissues;  after  this  the  alveolus  is  tobeper- 
fWith  the  instruments  of  Desault,  and  an  opening  made 
lough  to  admit  the  finger  into  the  sinus*'*  For  the  evauua- 
(ply  of  purulent  mucus,  or  accumulated  fluids,  we  believe 
yer,  that  the  opening  should  always  be  made  from  be- 
nd we  are  the  more  convinced  of  the  iraportsince  of 
liie  alveolus  of  an  extracted  tooth  the  preference,  from 
Bideration  that  it  is  to  the  irritation  produced  by  some 
ore  of  these  organs,  that  the  diseases  of  this  cavity  are 
ible.  Even  though  a  fistula  may  have  formed  above  the 
ridge,  beneath  the  cheek,  or  in  tho  palatine  arch,  we 
not  neglect  to  extract  such  teeth,  whether  carious  or 
may  be  productive  of  irritation.  It  may  not  always 
^ases  be  necessary  to  perforate  the  sinus  from  the  socket 
>h,  though  the  cure,  in  most  instances,  is  expedited  by  it. 
lin,  an  eminent  French  dentist  and  graduate  in  surgery, 
>f  seeking  egress  for  matter  accumulated  in  the  maxil- 
la by  any  of  these  methods,  proposed,  in  a  memoir  pre* 
>  the  Academy  in  1765,  to  probe  the  cavity  by  its  natu- 
ing,  and  then,  by  suitable  injections,  to  restore  it  to 
The  Academy  gave  this  proposition  a  careful  attention, 
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and  thoroughly  discussed  it.  The  practicability  of  obtaining 
entrance  into  the  sinus  in  this  way  was  called  in  question,  and 
it  was  contended  that  the  diflSculties  presented  by  the  pecnliar 
structure  of  the  parts  were  such  that  they  would  seldom  be  over- 
come.    The  practice  has  been  wholly  abandoned. 

When  the  natural  opening  is  closed,  the  first  indication,  as 
has  been  stated,  is  the  evacuation  of  the  matter;  and  for  this 
purpose,  a  perforation  should  be  made  into  the  sinus,  and  the 
most  proper  place  for  effecting  this,  it  has  been  shown,  is  through 
the  alveolar  cavity  of  the  second  molar.     It  may,  however,  he 
penetrated  from  that  of  cither  of  the  other  molars  or  bicuspids. 
The  perforation,  after  the  extraction  of  the  tooth,  is  made 
with  a  straight  trocar,  which  will  be  found  more   convenient 
than  those  usually  employed  for  the  purpose.     The  point  of  the 
instrument,  having  been  introduced  into  the  alveolus  through 
which  it  is  intended  to  make  the  opening,  should  be  pressed 
against  the  bottom  of  the  cavity  in  the  direction  toward  the 
centre  of  the  antrum.     A  few  rotary  motions  of  the  instrument 
will  sufiSce  to  pierce  the  intervening  plate  of  bone.*    If  the  first 
opening  be  not  sufiSciently  large,  its  dimensions  may  be  increased 
to  the  necessary  size  by  means  of  a  spear-pointed  instrument  The 
entrance  is  usually  attended  with  a  momentary  severe  pain,  and 
the  withdrawal  of  the  instrument  followed  by  a  sudden  gush  of 
fetid  mucus.     In  introducing  the  trocar,  care  should  be  taken 
to  prevent  a  too  sudden  entrance  of  the  instrument  into  the 
cavity.     Without  this  precaution,  it  might  be  suddenly  forced 
against  the  opposite  wall.     It  is  not  always  necessary  to  perfo- 
rate the  floor  of  the  antrum  after  the  extraction  of  the  tooth; 
it  occasionally  happens,  as  has  already  been  remarked,  that  some 
of  the  alveolar  cavities  communicate  with  it. 

An  opening  having  thus  been  effected,  it  should  be  prevented 
from  closing  until  a  healthy  action  is  established  in  the  lining 
membrane,  and  for  this  purpose,  a  bougie,  or  leaden  or  siW^ 
canula,  may  be  inserted  into  the  opening  and  secured  to  one  ot 
the  adjacent  teeth.     It  should,  however,  be  removed  for  ^^ 
evacuation  of  the  secretions  at  least  twice  a  day.     The  for«^*' 

*  In  a  oolloction  of  nearly  oue  hundred  superior  m&xillw,  presented  to  the  Mu^^ 
of  the  Baltimore  Dental  College,  by  Dr.  Maynard,  the  floor  of  the  antrum  ra 
thickneea,  from  that  of  tissue  paper  to  half  an  inch. 
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tion  of  an  opening  at  the  base  or  most  dependent  part  of  the 
•inns  will,  in  those  cases  where  a  fistula  has  been  previously 
formed,  be  followed,  in  most  instances,  by  its  speedy  restoration. 
HaYing  proceeded  thus  far,  the  cure  will  be  aided  by  the  em- 
plojnnent  of  such  general  remedies  as  may  be  indicated  by  the 
•tate  of  the  general  health ;  and  for  the  dispersion  of  the  local 
inflammation,  leeches  to  the  gums  and  cheek  will  be  found  ser- 
viceable.    The  antrum  may,  in  the  meantime,  be  injected  with, 
MX  first,  some  mild  or  bland  fluid,  and  afterward  with  gently 
-  stimulating  liquids.     Dilute  port  wine,  a  weak  solution  of  the 
'  aulphate  of  zinc  and  rose  water,  and  also  that  of  copper  and  rose 
^Witer,  have  been  recommended.     Diluted  tincture  of  myrrh  may 
sometimes  be  advantageously  employed,  and  when  the  membrane 
i«  ulcerated,  a  solution  of  nitrate  of  silver  will  be  highly  serviee- 
i^ble.     The  author  has  used  a  solution  of  iodide  of  potassium 
'With  advantage ;  also  a  weak  alcoholic  solution  of  tannic  acid. 
5or  correcting  the  fetor  of  the  secretions,  a  weak  solution  of  the 
!;     <^orinated  soda  or  lime  may  be  occasionally  injected   into  the 
";^    antrum. 

I-  In  cases  of  simple  muco-purulent  secretion,  a  weak  decoction 
^  rt  galls  may  be  injected  into  the  sinus  with  advantage.  In- 
^' jcctions  of  a  too  stimulating  nature  are  sometimes  employed, 
r*  THiig  should  be  carefully  guarded  against,  by  making  them  at 
r  fint  weak,  and  afterwards  increasing  their  strength  as  occasion 
-"^^  ^aty  require ;  and  if  symptoms  of  a  violent  character  are  by  this 
Queans  produced,  they  should  be  combated  by  applying  leeches 
%o  the  gums  and  fomentations  to  the  cheek. 

Dependent  as  these  affections  in  most  instances  are,  upon 
l«cal  irritants,  greater  reliance  is  to  be  placed  on  their  removal 
^nd  giving  vent  to  the  acrid  puriform  fluids,  than  on  any  thera- 
peutical effects  exerted  upon  the  cavity  by  injections.  As  adju- 
"^^ants,  they  are  serviceable,  but  a  cure  cannot  be  eff'ected  while 
"^le  exciting  cause  remains  unremoved. 

The  following  cases  may  serve  to  illustrate  the  treatment 
^^laoally  pursued  in  this  disease. 

Case  Ist.  Mrs.  T.,  a  married  lady,  about  forty  years  of  age, 
^f  a  bilious  temperament,  applied  to  the  author  for  advice,  in 
^853.  She  had  suffered  from  neuralgic  pains  in  her  face  and 
temples,  at  intervals,  for  nearly  twenty  years,  and  as  all  of  her 
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teethf  eafecmlly  of  the  upper  jaw,  were  m  moA 
preclude  the  po«*jibility  of  resiorstioii,  he  wrpsl  ij 
removal.  She  Btibmitted  to  the  operadoft,  bcfia^  fhr 
relieve  her  from  the  pdhi  u*  which  she  had  00  lai^  ^ 
lyr,  aad  intendjQg  to  have  the  lo»t  orgaiki  repbrr 
fieial  »et.  She  nitle^l  agrtin  in  a  few  momtlift* 
purpose  anJ  partly  to  obtain  relief  from  pmm  wt 
perienctHK  It  wan  not  now  m  much  difived  at  {bm 
waif  alniont  wholly  confined  to  the  left  aide  of  tkt  ' 
incptiry,  it  wuh  aseertaiued  tliat  fetid  aiatter  wm 
discharged  from  the  nostril  of  the  affected  aide.  S 
to  eaHpect  that  the  antrum  wag  diseased.  An  o^cH 
cor<lin;^ly  made  through  the  alveolar  border,  at  thiB] 
iiully  occmj^ied  by  the  secnnil  molar.  The  witlidmsl  if  I 
i^tnitnent  was  foUowed  by  the  discharge  of  a  sbi 
purulent  muttiT.  The  antrum  was  now  fordblr  saj^ 
water.  This  caused  the  tlischiirge  of  more  than  twm 
fuls  of  hnrdeiK'd  Hocculi  from  the  left  Dostiil,  wIiieli6iB| 
confinement,  were  inHuflVrnbly  offensive.  The  tnJMtM^ 
pea  ted  until  the  antrum  wiis  completely  freed  froo  ^M$t 
lution,  A  solution  of  sulphate  of  zinc,  in  (he  pro 
grains  to  the  ounce  of  water,  wa«  now  substituted,  Hil 
was  Injected  daily  with  this  for  a  little  more  thaaavKi.1 
without  any  other  treatment  a  complete  care  wa«  effeciei 

Tilt*  piirlit'ularH  of  the  following  case  are  obtained  fr«»^ 
torvations   of  Bordenave   on   the   Diseases   of   the 
Sinus/**  a  paper  embodying  reports  of  forty  highly  ioti 
ease^. 

Cask  2d.     '* In  1756/*  says  our  author,  "I  was  wmaindl 
a  lady  whose  right  cheek  was  tumefied.     About  a  n: 
viously  she  had  experienced  acute  pain  under  the  er 
affected  wide ;  and  she  had  felt  a  pulsation  and  heai 
terior  of  the  sinus,  and  the  maxillary  bone  waa  slightly  1 
The»e  aigns  determined  tut  to  propose  the  extract  - 
molar  tooth  and  the  perforation  of  the  antrum  tht.  -^.. 
olua.     The  operation  was  followed  by  a  discharge  of 
matter,  the  siaua  was  afterwards  injected^  the  maxilla  j 
r^twed  itaelf,  and  a  eare  was  effected  in  about  two  moalhi.'' 

•  M«ML  A»  VAH90L  fimjw^49Ckhpvw^  rvL  m  ^b*.  %,  f.  19. 
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liough  injections  were  employed  in  the  above  case,  it  was 
ibt  the  escape  of  the  matter  contained  in  the  antrum  to 
^k  the  cure  wa8  attributable.  As  regards  the  cause  that  gave 
^ft  the  affection  in  the  first  inytance,  not  a  single  word  is  said, 
^vhave  resulted  from  inflammation,  lighted  up  in  the  sockets 
He  or  more  teeth,  and  proga^ated  from  thence  to  the  mucous 
^mbrane  of  this  cavity,  or  from  infliimmation  produced  by 
cue  other  cauae«  and  a  consequent  obliteration  of  the  nasal 
ening. 

1^  following  brief  statement  is  taken  from  the  history  of  a 
^parrated  by  Fauchard.* 

Case  3d.  The  child  of  M.  Galois,  set.  twelve  years,  whose 
it  right  superior  molar  was  decayed,  had  a  tumor  situated 
B|norly  upon  the  upper  jaw  of  the  same  side,  extending  up  to 
^■bit.  M.  Fauchard,  supposing  this  tumor,  which  was  about 
mze  of  a  small  egg,  had  been  caused  by  the  carious  tooth  in 
?stion,  determined  on  its  extraction  as  the  only  means  of 
'Cling  a  speedy  and  certain  cure,  and  the  result  proved  his 
Hiao  correct.  The  removal  of  the  tooth  was  followed  by  a 
S^e  quantity  of  yellow  serous  matter,  which,  on  examiujition, 
D^ind  to  have  escaped  from  the  antrum.  The  tumor  disap- 
800U  after  the  discharge  of  the  matter,  and  a  comfdete 
r<ected. 
t^ave,  in  noticing  the  foregoing  case,  does  not  believe 
t  the  tumor  communicated  with  tlie  maxillary  sinus,  for  the 
son  that  the  matter  escaped  through  the  alveolus  of  the  first 
lar  immediately  after  its  extraction.  He,  however,  admits 
^^e  acumen  and  knowledge  of  Fauchard  are  such  as  to  have 
i^pted  deception  in  the  case.  Admitting,  then,  the  state- 
^■0  be  correct — and  surely  the  circumstance  mentioned  by 
^Riave  does  not  in  the  least  tend  to  Invalidate  it,  for  it  is  of 

Et  occurrence — a  cure  was  effected  simply  by  the  removal  of 
ed  tooth,  to  the  irritation  produced  by  which  the  disease 
_    leniably  attributable.     The  two  following  cases  are  de- 
1  at  length  by  the  last  named  author  in  the  '*  Memoires  de 
tmic  Royale  de  Chirurgie/*t 
4th.     A  woman,  in  1731,  had  the  first  superior  molar, 


*  Lo  Chirurgien  Dontijite,  lorn,  i,  obi.  8,  p.  -IS5. 

t  Vof*  xu,  12mo,  Ob»(}rvati{ina  5  and  fl,  pp.  12  iind  19» 
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the  crown  of  which  had  been  destroyed  by  caries,  extracted. 
Not  many  days  after  the  operation,  she  was  attacked  with  pab 
in  the  upper  jaw,  which  extended  from  the  maxillary  foesa  to 
the  orbit.  The  pain  was  so  great  as  to  deprive  her  of  rest,  bat 
there  was  no  tumefaction  of  the  cheek  or  gums.  An  opening 
through  the  alveolus  into  the  sinus  was  discovered,  into  which  a 
probe  was  introduced  by  a  surgeon.  The  withdrawal  of  this  was 
followed  by  a  discharge  of  yellow  fetid  matter.  M.  Lamourier, 
who  was  afterwards  consulted,  removed  from  the  opening  a  tooth 
that  had  been  thrust  into  the  antrum  and  prevented  the  egress 
of  the  matter,  which,  by  its  retention,  had  become  purulent. 
Injections  were  employed,  a  part  of  which,  at  the  expiration  of 
thirty  days,  escaped  from  the  nasal  opening.  A  perfect  cure 
was  soon  after  effected. 

In  this  case,  the  affection  of  the  sinus  was  evidently  the  result 
of  the  injury  inflicted  upon  the  socket  of  the  first  superior  molar, 
in  an  attempt  at  the  extraction  of  the  tooth.  The  inflammation 
excited  by  this,  and  by  the  presence  of  the  tooth  that  had  been 
thrust  into  the  antrum,  extended  itself  to  the  lining  membrane 
of  this  cavity,  and  caused  a  temporary  obliteration  of  the  nasal 
opening,  so  that  to  effect  a  cure  it  was  necessary  to  obtain  free 
vent  for  the  retained  matter.  In  restoring  to  a  healthy  action 
the  mucous  membrane  of  the  cavity,  the  injections  may  have 
been  serviceable. 

Cask  5th.  A  girl,  set.  twenty-six  years,  had  a  very  much 
decayed  and  painful  superior  dens  sapientise  on  the  right  side 
extruoteil:  the  tooth  was  broken,  and  all  the  roots  but  one  were 
loft  in  their  sockets.  These  caused  an  abscess  to  form,  and  this 
was  followed,  for  a  short  time,  by  a  subsidence  of  the  pain; 
which,  however,  soon  returned,  and  a  dull,  heavy  sensation  was 
felt  in  the  antrum  of  the  affected  side.  From  thence  the  p«in 
extondod  to  the  eye  and  ear.  The  gums  at  length  became  tome- 
fiod,  and  the  pain  less  constant :  the  patient  remained  in  this 
condition  for  live  years,  during  which  time  five  teeth  were  ex- 
tracted. At  this  time  ^^1756),  M.  Beaupreau,  who  was  consnlted, 
found,  on  ox,nunnation,  ihat  the  gums  where  the  first  tooth  had 
Uvn  extraottHi  had  not  entirely  united,  and  a  small  tubercle  had 
formed,  fn^m  tihich  a  fluid  of  a  bad  smell  and  reddish  color  was 
discharging  it^^elf-    Ue  intrvnluced  a  probe  into  the  fistulous  hole 
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the  tubercle,  which,  after  having  overcome  some  obstacle  that 
first  impeded  it^  pasj^/ige,  penetrated  the  untnirn.  The  open- 
g  was  enlarged  and  luereurhil  water  applied  to  the  carious 
ne;  but  it  soon  closed,  and  the  pain,  which  had  ceased,  re- 
ed. Injections  then  were  resorted  to,  which  discharged 
exoselved  in  part  thron^jh  the  nasul  opening,  and  tlie  patient 
ntinued  in  this  way  until  an  exfoliation  of  the  bone  took  place, 
hen  a  cure  waa  effected. 

The  canse  of  the  disease  in  this,  as  in  the  preceding  caseis, 
&s  alveolo^dental  irritation,  and  a  cure  would  at  once  have  been 
iccoinplished  hy  the  removal  of  the  roots  of  the  tooth  that  had 
}een  left  in  their  sockets;  this  was  proven  by  the  fact  that  it 
|ra£  not  until  they  were  thrown  off  with  their  exfoliated  alveoli, 
lliat  the  disease  was  Bubdued. 

In  alluding  to  these  and  similar  cases,  Bordenave  concludes 
there  are  not  many  cases  where  the  extraction  of  teeth  simply, 
ill  auffiee  to  effect  a  cure.  This  inference,  to  say  the  least  of 
,  is  unfair;  for  in  the  case  last  given,  the  disease  was  attribu- 
blo  to  the  presence  of  the  roots  of  a  tooth  that  had  been  frac- 
•lured  in  an  attempt  to  extract  it,  and  left  in  their  sockets,  and 
^e  have  goo<i  reason  to  believe  that  the  cure  was  wholly  owing 
their  removal. 

The  history  of  the  following  exceedingly  interesting  case, 
which  was  communicated  to  the  Faculty  of  XFedicine  by  Pro- 
lessor  Dubois,  is  contained  in  the  eighth  nuDjbor  of  their  bul- 
It^tin  for  the  year  1813,  and  also  in  Boyer's  work  on  Surgicnl 
Diseases. 

Cask  Cth»  Upon  a  child  between  seven  and  eight  years  old, 
t  the  base  of  the  ascending  apophysis  of  the  superior  maxillary 
ise,  a  small  hard  round  tumor  of  the  size  of  a  walnut  was  per- 
tived  by  its  parents.  About  a  year  after,  the  child  fell  ypon 
ta  face,  and  caused  a  considerable  diselmrge  of  matter  from  its 
,  at  the  same  time  bruising  the  tumor.  No  other  injui*y 
received,  and  the  tumor  did  not  increase  perceptibly  in  si2e 
the  eighth  to  the  fifteenth  year.  l>uring  the  next  year, 
awever,  it  sensibly  augmented,  and  from  the  sixteenth  to  the 
eighteenth  year,  it  attained  so  great  a  volume,  that  the  floor  of 
the  orbit  Wiia  elevated,  which  cause<l  a  diminution  in  the  size  of 
the  eye,  and  restricted  the  motions  of  the  eyelids.     The  arch  of 
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the  palate  was  tlepredsed,  and  the  Dasal   fosaa  almoat  clo^ 
The  nose  was  forced  to  the  right  side  of  the  upper  p^n  of  tibn 
turaon  and  there  was  a  coDRiderable  elevatioa  beneath  ilicfoik 
orbital  fossa.     The  skin  below  the  inferior  eyelid  was  of  a  Tinlfl 
red  color,  and  very  tense.     The  upper  lip  was  elevated,  aaj  titt 
gums  on  the  left  tide  protruded  beyond  thoise  on  the  oth«r  Mt 
of  the  arch.     Respiratioa  was  painfnl,  and  the  patient  spoke 
with   difficulty.     Sleep  was  laborious,  and  mastication  mu  il* 
tended  with  pain,     '*In  this  state/' says  M,   Boyer,  *-hei» 
Been  by  M.  Dubois,  September  1st,  1802;  but  as  hl^  wn»  M 
able  to  determine  on  the  proper  operation,  M.  Sabatier*  U.  Th 
letan   and   himself  were   called  in.     It  was  the  opinion  of  tH 
that  there  was  a  fungouja  tumor  of  the  antrum,  and  for  the!  re- 
moval of  this,  M.  Dubois  was  requested   to  make  choic*?  of  ki* 
own  method  of  operating- 

A   fluctuation  wa^  felt  behind  the  upper   lip,  an  ' 
mined    M.   Dubois  to   commence  the  operation  h\ 
incision  there,  which  was  followed  by  the  discharge  of  a  htf 
quantity  of  a  glairy,  lymphatic  substance*  Through  this  opewBf 
a  sound  was  introduced  into  the  antrum,  and  to  M*  Duboij*  !»• 
prise^   this  cavity  contained  no  tumor ;   hut  upon  rooriog  iW 
sound  about,  It  struck  upon  a  hard  substance,  in  the  mofit  elenxl 
part  of  the  sinus,   which,  on  being  removed,  proved  to  b«  ^ 
canine  tooth.     Preparatory,  however,  to  its  extrftctioti,  two  h  ^ 
ci^ors  and  one  molar  were  removed  and  their  alveoli  cat  xisif 
Injections  were  afterwards  employed,  and  the  patient  wid  iOH 
restored  to  health. 

It  is  not  nece^ary  to  atop  to  inquire  how  this  tooth  pa  (^^ 
the  antrum ;  aberrations  of  this  sort  in  the  growth  of  the  liftk 
are  frequently  met  with,  and  some  precisely  aimibur  loatiaMi 
have  already  been  referred  to.* 

In  all  the  cases  which  have  as  yet  been  noticed,  the  Mtetif^ 
wiui  traceable  to  local  irritation,  and  in  all,  except  the  biti 
ortgiiMit«d  ID  lli#  alveolar  ridge.  The  foUowiag  caa«  of  noi^ 
{NBtnl^l  «iigofg)e mem  may  be  tboiighl  by  some  lo  bate  k«A 
oocmaiomd  bj  m  dtffereol  csose.  Yet,  thtiro  are  obuniimlilH 
ooumcled  with  tbe  bialorj  of  eveo  this  oaae,  thai  go  V^jti^ 
ibe  be)ief»  that  if  tbe  leelli  bad  been  in  a  faeailhy  oodifBtttni  ^ 
afieMMJiwld  aol  have  ejo&ted* 

triMiiMii4iClit«iy,  r«L  w,  Umm.  t57. 
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— ,  a  laborer,  about  thirty  years  old,  of  a 


ledly  scorbutic  hiibit,  applied  in  the  spring  of  1834,  to  an 
poinent  physician  of  Baltimore,  to  obtain  his  advice  concerning 
El  ftfrection  of  the  left  side  of  his  face,  under  which  he  had  been 
iboriog  for  several  months.  The  physician  after  having  ex- 
pained  the  ca«e,  came  to  the  conclusion,  that  it  was  raucous  en- 
Drgetnent  of  the  maxillary  sinus,  and  requested  him  to  call 

ion  ti5,  und  have  one  of  his  molar  teeth  extracted,  and  the  floor 
the  antrum  pierced  through  its  alveolus*  He  at  the  mma 
desired,  that  if  bis  opinion  in  regard  to  the  nature  of  the 
isease  proved  to  be  correct,  we  should  take  charge  of  the  case 

together.  On  examining  his  mouthy  we  discovered  that  nearly 
II  the  teeth  of  both  jaws,  the  gums  and  alveoli,  were  extensively 
isea^^ed,  and,  on  inquiry,  obtained  from  him  the  following 
Sftiement  with  regard  to  the  commencement  and  progress  of  the 

[ieotion* 

About  six  months  before  this  time,  having  been  exposed, 
rhile  pursuing  his  ordinary  avocations,  to  very  inclement  and 
mngeablc  weather,  ho  contracted  a  severe  cold ;  in  consequence 
f  this  he  was  confined  to  his  bed  for  several  days,  during 
fhich  time,  he  was  twice  bled,  took  two  cathartics,  and  other 
itdictnes. 

disease  at  first  settled  in  his  head,  face,  and  jaws,  but  at 
^pi ration  of  eight  or  ten  days,  was  subdued  by  the  above 

eatment,  with  the  exception  of  the  pain  in  his  left  cheek,  and 
ena  in  the  upper  teeth  of  the  same  side.     The  pain  in  his 

leek,  although  not  constant,  still  continued;  the  nasal  cavity 
that  side  ceased  to  be  supplied  with  its  usual  secretion,  the 
irelh  became  more  sensitive  to  the  touch  ;  finally,  at  the  end  of 
[>ur  months,  a  slight  protubt^rance  of  the  cheek  was  observable, 
K^companied  by  a  tumor  upon  the  left  side  of  the  palatine  arch* 
rhieh^  when  we  first  naw  him,  had  attained  to  half  tht*  size  of  a 
ilack  walnnt ;  and  it  was  by  the  fluctuation  felt  here,  that  the 
ihytfician  whom  he  first  consulted,  wets  induced  to  suspect  the 
me  miturc  of  the  diseitse. 

Acting  in  consultation  with  the  medical  gentleman  in  whose 

re  the  patient  had  placed  himself,  we  extracted  the  second  left 
lipcrior  molar ;  then  through  its  alveolus  penetrated  the  antrum 
jr  maana  of  a  straight  trocar,  after  the  withdrawal  of  which,  a 
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large  quantity  of  glairy,  fetid  mucous  fluid  was  discharged.  The 
perforation  was  kept  open  by  means  of  a  bougie,  secured  with  a 
silk  ligature  to  an  adjoining  tooth,  as  recommended  by  Deft- 
champs,  and  the  antrum  injected  three  times  a  day,  at  first 
simply  with  rose  water,  to  which  a  small  quantity  of  sulphate  of 
zinc  was  afterwards  added.  By  this  treatment,  the  lining  mem- 
brane of  the  antrum,  at  the  expiration  of  five  weeks,  was  re 
stored  to  health,  and  the  secretions  that  escaped  through  the 
perforation,  no  longer  exhaled  a  fetid  odor. 

The  patient,  not  experiencing  any  inconvenience,  withdrew 
the  bougie,  and  allowed  the  aperture  to  close.  In  about  two 
months,  he  again  presented  himself  to  the  author  similarly 
affected  as  when  he  first  saw  him.  He  now  extracted  the  first 
superior  left  molar,  and  perforated  the  antrum  through  the  aire- 
olus,  and  a  quantity  of  fetid  mucous  fluid  was  again  discharged; 
the  dens  sapient iac,  and  the  first  and  second  bicuspids  of  the 
affected  side,  being  carious,  were  also  extracted.  Injections  of 
sulphate  of  zinc  and  rose  water,  diluted  tincture  of  myrrh,  di- 
luted port  wine,  and  a  decoction  of  nut  galls,  were  alternately 
employed  for  three  months ;  at  the  expiration  of  this  time,  the 
nasal  opening,  which  had  been  previously  closed,  was  re-estab- 
lished, and  a  perfect  cure  effected. 

The  condition  of  the  teeth  in  the  case  just  narrated,  may  not 
be  thought  to  have  exerted  any  agency  in  the  production  of  the 
affection  of  the  antrum,  but  the  following  considerations  would 
seem  to  justify  a  different  conclusion.  The  presence  of  decayed 
teeth  beneath  the  sinus,  may  not  only  have  contributed  to  ag- 
gravate the  morbid  action  lighted  up  by  the  cold  which  he  had 
taken,  but  may  also  have  caused  it  to  locate  itself  in  this  cavity; 
and  the  fact  that  the  inflammation  of  the  lining  membrane  and 
the  obliteration  of  the  nasal  opening  continued  until  they  were 
removed,  would,  at  least,  seem  to  warrant  such  an  inference. 
That  the  injections  were  beneficial,  we  do  not  doubt,  but  that  the 
cure  was  effected  by  them,  no  one,  we  think,  will  dare  to  affirm* 
We  are  far  from  believing  that  the  presence  of  the  decayed  teeth 
was  the  sole  cause  of  the  disease  of  the  antrum  ;  that  they  con- 
tributed to,  and  protracted  it,  we  cannot  hesitate  to  believe;  still, 
but  for  the  increased  excitability,  and,  perhaps,  actual  inflamma- 
tion, induced  in  the  mucous  membrane,  by  the  exposure  of  the 
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patient  to  inclement  and  sudden  transitions  of  weather,  it  is  pro- 
bable the  sinus  would  never  have  become  affected.     But  on  the 
other  hand  we  think  it  not  unlikely  that,  although  the  disturb- 
ance may  have  been  originated  from  this  cause,  no  very  serious 
or  lasting  morbid  effect  would  have  been  produced,  if  the  teeth 
and  alveoli  had  been  in  a  perfectly  healthy  condition. 

The  particulars  of  the  following  highly  interesting  case  were 
communicated  to  the  author  by  Dr.  L.  Roper,  of  Philadelphia, 
in  a  conversation  which  he  had  with  him  in  1845. 

Case  8th.     Miss  M ,  a  young  lady  from  the  West  Indies, 

about  fourteen  years  of  age,  had  a  fistulous  opening  beneath  the 
right  orbit,  communicating  with  the  maxillary  sinus.  By  means 
of  a  probe  introduced  through  the  opening  into  this  cavity,  the 
apices  of  the  roots  of  the  first  superior  molar  could  be  distinctly 
felt 

Medical  aid  was  sought  at  an  early  stage  of  the  disease,  but 
^  no  permanent  benefit  resulted  from  the  treatment  adopted,  the 
joang  lady,  at  the  expiration  of  nine  months,  was  brought  by 
her  father  to  Philadelphia,  and  in  the  spring  of  1831,  placed 
onder  the  care  of  the  late  Dr.  Physick.  He  suspecting  that  the 
•Section  of  the  antrum  had  resulted  from  and  was  still  kept  up 
fcy  irritation,  produced  by  the  first  superior  molar  of  the  affected 
«ide  which  was  considerably  decayed,  directed  her  to  be  taken  to 
Dr.  Roper,  who,  concurring  with  him  in  opinion,  at  once  extracted 
the  carious  tooth.  The  operation  was  followed  by  the  immediate 
discharge  of  a  large  quantity  of  thick,  muddy,  and  greenish 
matter.  The  fistula  under  the  orbit  soon  closed,  and  without 
farther  treatment,  a  perfect  cure  was  accomplished  in  the  course 
of  a  few  weeks. 

The  foregoing  are  all  the  particulars  which  we  could  obtain 
concerning  this  interesting  case.  We  have  no  doubt  that  if  all 
the  circumstances  connected  with  its  early  history  were  known, 
U  would  be  found  to  have  resulted  from  inflammation  of  the  lin- 
ing membrane  of  the  antrum,  caused  by  irritation  in  the  socket 
of  the  tooth  which  was  extracted.  This  opinion  is  sustained  by 
the  facts,  that  this  tooth  was  affected  with  caries,  and  that  its 
Removal  was  followed  by  the  immediate  cure  of  the  disease. 

In  Bordenave's  collection  of  cases  of  disease  of  the  maxillary 
8inus,  published  in  the  Memoirs  of  the  Royal  Academy  of  Sur- 
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gery,  there  are  several  examples  similar  to  the  one  just  narrated. 
We  subjoin  a  description  of  the  two  following : 

Case  9th.  A  servant  of  the  Coant  de  Maorepas  had  been 
afflicted  for  six  months  with  a  fistula  upon  the  left  cheek,  a  little 
below  the  orbit,  penetrating  to  the  maxillary  sinus,  and  caused 
by  the  spontaneous  opening  of  an  abscess.  The  first  and  second 
molars,  both  of  which  were  considerably  decayed,  were  extracted 
by  M.  Hevin.  As  there  were  no  openings  through  the  alveoli, 
he  perforated  one  with  a  trocar ;  this  opening  gave  vent  to  a 
great  quantity  of  putrid  sanies,  and  did  not  close  for  more  than 
a  year  after  it  was  made.  The  fistula  of  the  cheek  healed  in 
about  ten  days. 

Case  10th.  In  1717,  a  soldier  of  the  regiment  of  Bassignj, 
who  had  for  a  long  time  a  fistula  in  his  cheek  penetrating  into 
the  maxillary  sinus,  was  treated  for  it  at  the  Hotel  Dieu,of 
Montpelier.  The  matter  settling  near  the  orifice  of  the  fistola, 
prevented  it  from  closing.  M.  Lamourier,  on  examining  the 
mouth  of  the  soldier,  perceived  that  the  second  superior  molar 
was  decayed;  this  he  extracted  and  profited  by  the  alveolar 
cavity  to  make  an  opening  into  the  base  of  the  sinus.  The 
fistula  of  the  cheek  was  by  this  means  cured  in  a  few  dajs,  but 
the  counter  opening  was  not  immediately  permitted  to  close. 

In  cases  of  fistula  resulting  simply  from  engorgement  of  the 
sinus,  the  treatment  should  consist,  as  in  the  foregoing  cases,  vn 
the  formation  of  a  counter  opening,  which  should  always  be 
efiected  at  the  most  dependent  part  of  the  cavity ;  and  next  i^ 
the  removal  of  all  sources  of  local  irritation ;  lastly  in  the  eU^" 
ployment  of  suitable  injections. 

In  the  cases  thus  far  presented,  we  have  selected  such  as  w^^ 
not  complicated  with  abscess,  ulceration  of  the  lining  membraP^  *^ 
or  caries  of  the  surrounding  osseous  walls ;  but  to  the  existem  ^ 
of  the  two  last,  the  affections  of  which  we  have  been  treati^^ 
often  give  rise.  Without  extending  our  remarks  further  up^-* 
mucous  engorgement  and  purulent  conditions  of  the  secretions 
this  cavity,  the  next  form  of  disease  on  which  we  propose 
speak,  is  abscess — an  affection,  differing  in  all  its  characteristic  - 
from  any  of  the  foregoing. 


CHAPTER    FOURTH, 


ABSCESS  OF  THE  M.iXILLARY  SINUS. 


IE  formation  of  abscess  in  any  other  part  of  the  maxillary 
inns  tliari  at  the  extremity  of  the  root  of  a  tooth  which  has 
penetrated  the  cavity,  is  exceedingly  rare.  There  are  on  record 
lUt  two  well  authenticated  cases  in  which  it  has  happened,  so 
nr  as  wc  have  been  able  to  ascertain.  One  of  these  ia  described 
rjr  Mr*  Thomas  Bell,*  and  the  other  by  Bordenave.f  The 
I>scc«»s  in  both  instances  was  seated  in  the  upper  part  of  the 
Utrutn,  beneath  the  orbit*  But  as  we  shall  have  occasion  to 
fi*fer  to  these  cases  again,  it  is  not  necessary  to  say  more  con- 
©rntng  them  at  this  time. 

Dr.  Hullihen,  in  an  article  in  the  second  volume  of  the  Ameri- 
lan  Journal  of  Dental  Science,  contends  that  antral,  as  well  as 
Areolar  abscess  consists  in  the  effusion  of  pus,  formed  in  the 
mlp-cavity  of  a  tooth,  between  the  bone  and  lining  membrane. 
Miat  thi^  view  of  the  subject  is  incorrect,  is  proven  by  the  fact, 
hat  abscess  is  almost  as  frequently  formed  in  the  sockets  of  dead 
Mi  of  living  teeth*  The  matter  from  alveolar  abscess,  in  those  cases 
rhere  the  plate  of  bone  intervening  between  the  extremity  of 
he  root  of  a  superior  molar  or  bicuspid,  is  thinner  than  the  sur- 
funding  osseous  wall,  often  escapes  through  it  into  this  cavity, 
fter  having  first,  as  Dr*  Hullihen  justly  remarks,  effused  itself 
letween  the  bone  and  lining  membrane.  In  this  case,  it  cannot 
jroperly  be  termed  an  abscess  of  the  antrum.  Although  the 
Batter  escapes  into  this  cavity,  and,  in  consequence,  becomes  in- 
'olved  in  disease ;  yet  the  disease  having  origioated  in  the  alveo- 
us  of  a  tooth,  which  is  still  its  principal  seat,  is,  in  the  strictest 
^ense  of  the  terra,  alveolar  abscess.  It  sometimes  happens  that 
ms  from  an  abscess,  formed  in  the  socket  of  a  superior  molar, 
iischarges  itself  into  this  cavity,  and  escapes  through  the  open- 

•  AuAiomy,  Physiology  nn<]  DiAcviie»  of  the  Tteth* 
If  MeiU4  do  rAoftd,  Roytlo  do  Chirurg.,  vol,  12,  tSmo,  ed,  obi,  x\.  p.  81. 
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ing  into  the  nose.  A  pulp  may  suppurate,  and  the  matter  be 
confined  in  the  cavity  of  the  tooth  for  a  long  time ;  or  be  dis- 
charged through  a  decayed  opening  in  the  crown,  communicating 
with  the  internal  cavity,  without  causing  alveolar  abscess.  The 
purulent  matter  contained  in  the  sac  at  the  extremity  of  the  root 
of  a  tooth,  is  not  always  formed,  as  Dr.  Hullihen  supposes,  in 
the  cavity  of  the  tooth.  The  quantity  of  pus  discharged  from 
an  alveolar  abscess  is  often  greater  than  that  which  could  be 
formed  by  the  suppuration  of  the  soft  tissues  contained  within 
the  cavity  of  a  tooth ;  and,  besides,  after  this  matter  has  been 
discharged,  it  cannot  again  be  reproduced  here ;  consequently, 
any  matter  which  may  afterwards  accumulate  in  the  cavity  of 
the  tooth,  must  be  secreted  by  the  soft  parts  about  the  extremity 
of  the  root.  Again,  abscess  often  forms  at  the  extremity  of  the 
root  of  a  tooth,  after  their  internal  cavities  have  been  filled  to 
the  very  apex.  The  nlveolo-dental  membrane  at  the  apex  of  the 
root  of  a  tooth,  around  the  nerve  cord,  is  more  vascular,  and 
endowed  with  greater  nervous  sensibility,  than  at  any  other  part, 
consequently,  the  inflammatory  action  here  is  always  greatest, 
and  it  is  here  that  suppuration  first  takes  place. 

The  apices  of  the  roots  of  the  first  and  second  superior  rnokn^ 
when  they  do  not  actually  perforate  the  floor  of  the  antrum,  are 
often  above  its  level,  and  covered  by  only  a  very  thin  shell  or 
cap  of  bone ;  hence,  although  abscess  in  one  of  the  teeth  is 
strictly  alveolar,  the  matter  is  more  liable  to  make  for  itself  a 
passage  into  this  cavity,  than  through  the  gum  into  the  mouth. 
When  this  happens,  it  gives  rise  to  inflammation  of  the  lining 
membrane,  causing  its  secretions  to  become  more  or  less  vitiated, 
and  often  leads  to  an  erroneous  opinion  concerning  the  true  seat 
of  the  disease. 

It  is  only  when  the  root  of  a  tooth  actually  penetrates  the  floor 
of  the  antrum,*  or  its  apex  is  actually  situated  in  it,  that  the  dis- 
ease can  properly  be  said  to  be  abscess  of  the  antrum.  When  the 
root  does  penetrate  it,  the  tubercle  at  its  apex  around  the  nerve 
cord  and  blood  vessels,  is  between  the  lining  membrane  and  perios- 
teal tissue ;  both  of  which,  in  the  immediate  vicinity,  become  direct- 
ly involved  in  inflammation,  and  this  sometimes  extends  to  every 
part  of  the  cavity,  causing,  in  some  instances,  obliteration  of  the 
nasal  opening.     This,  however,  does  not  often  occur,  but  when 
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ft,  18  followed  by  engorgeracDt  of  the  sinuB,  occasionally, 
fcemiion  of  the  lining  membrane  and  disease  in  the  surround* 
[g  parts. 

RS'^»netiine3  the  plate  of  bone  intervening  between  the  extremity 
root  of  a  tooth  around  which  a  tubercle  has  formed,  and 
titrum,  18  destroyed,  and  the  tubercle,  iuiitead  of  being 
bolly  confined  w  it  bin  the  alvGolus*,  is  forced  up,  na  it  enlarges, 
^Bt  entirely  into  this  cavity.  The  inflammation,  after  hav- 
l^^ttnined  a  certain  height,  is  succeeded  by  suppuration,  and 
Bcretion  of  pus  goes  on  until  the  sac  bursts,  when  the  mat* 
dtseharged,  and,  mixing  with  the  mucous  secretions  of  this 
f^  ultimately  escapes  with  them  through  the  nasal  opening 
the  nose. 
reg/ird»  the  morbid  effects  produced  upon  the  lining  mem- 
•  afid  surrounding  bony  parietes  of  the  antrum,  by  an  ab- 
;  of  this  kind,  if  the  matter  be  discharged  tbere,  it  is  of  little 
}uence  whether  it  be  formed  in  the  cavity,  or  in  the  alveo- 
'  the  tooth  that  gave  rise  to  it.  The  effects  are  nearly  the 
i  in  one  case  as  in  the  other.  If  the  general  health  of  the 
Sent  be  good,  an<l  the  natural   opening  of  the  sinus  remain 

K'ouiS,  the  symptoms  seUlom  assume  aii  alarming  character; 
inder  other  and  less  favorable  circumstanceSj  the  most  dan- 
is  and  aggravated  forms  of  disease  may  result  from  abscess 
ither  place. 


SYMtn'OxMS. 

the  incipient  or  formative  stages  of  abscess  of  the  maxillary 
the  symptoms  are  similar  to  those  lliat  characterize  in- 
aation  of  the  lining  membrane,  or  violent   inflammatory 
l*ache*     Tbe  puin  is  generally  moat  severe  in  llie  upper  part 
ie  alveolar  ridge,  above  one  of  the  molar  or  bicmapid  teeth. 
tlience^  it  often  extends  to  the  lower  part  of  the  orbitj  the 
temple,  musclen  of  tlie  cheek  and  scalp.     It  is  more  or  less  con- 
t^  and  ^  tbrobbing  sensation  is  felt  high  up  in  the  alveolar 
|er  beneath  the  cheek.     U  the  abscess  is  seated  at  the  apex 
pe  root  of  a  tooth,  this  organ  will  appear  slightly  elongated 
mS  sore  to  the  touch ;  the  cheek,  in  must  instances,  is  slightly 
phtdy  and  more  or  less  flushed.     If  tbe  abscess  is  seated  in 
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any  other  part  than  the  base  of  the  antrum,  the  symptoms  maj 
differ  in  some  respects  from  the  foregoing. 

The  pain,  after  having  continued  for  several  days,  is  succeeded 
by  suppuration,  when  it  immediately  subsides.  Slight  paroxysnn 
of  heat  and  cold  are  now  felt,  and  if  the  natural  opening  of  tke 
antrum  is  not  closed,  purulent  matter  will,  occasionally,  be  dis- 
charged. If  purulent  matter,  or  mucus  mixed  with  pus,  be  dn- 
charged  from  the  nostril  of  the  affected  side,  when  the  patient  in- 
clines his  head  to  the  opposite  side,  or  makes  a  sudden  and  forci- 
ble expiration  through  it  while  the  other  is  closed,  the  existence 
of  abscess  in  this  cavity  will  be  very  conclusively  indicated. 

The  abscess  having  burst,  pus  will  be  discharged  from  time  to 
time,  for  several  days,  which  will  escape  through  the  nasal  open- 
ing, with  hardened  flocculi  or  other  matter,  and  will  then  very 
nearly  or  altogether  cease.  The  disease,  however,  if  the  irritant 
which  gave  rise  to  it  still  remains,  is  by  no  means  cured.  A  re- 
currence is  liable  to  take  place  every  time  the  patient  takes  cold, 
when  all  the  symptoms  just  described  will  be  again  experienced; 
and  each  succeeding  attack  leaves  the  parts  implicated  in  the 
disease  in  a  more  unhealthy  condition,  and,  as  a  consequence, 
more  susceptible  to  the  action  of  morbid  irritants.  Suppuration, 
also,  at  each  successive  attack,  takes  place,  and  the  pus  gradu- 
ally assumes  a  more  and  more  unhealthy  character. 

CAUSES. 

It  will  not  be  necessary  to  say  much  concerning  the  causes  of 
abscess  of  the  antrum.  It  is  sufBcient  to  state,  they  are  the 
same  as  those  of  tooth-ache  ;  namely,  inflammation  of  the  alveolo- 
dental  periosteum  or  inflammation  of  the  lining  membrane  of  this 
cavity ;  to  the  presence  of  one  or  other,  or  both  of  these  it  is 
attributable.  These  may  be  occasioned  by  caries  of  the  teeth, 
or  a  dead  or  loose  tooth ;  or  by  a  blow  upon  the  cheek,  or  ex- 
posure to  sudden  changes  of  weather.  Other  causes  may  some- 
times be  concerned,  but  the  foregoing  are  the  prinoipal,  and  all 
it  is  necessary  to  enumerate. 
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TREATMENT. 

[the  treatment  of  abscess  of  the  maxillary  sinus,  as  well  iia 
^t  a  muco  purulent  condition  of  its  secretions  or  eiigorge- 
ent,  the  firat  and  mo^t  importunt  indication  is  to  obtain  vent 
r  the  mutter  at  the  hi  west  part  of  the  cavity.  The  best 
■ihod  of  doing  this  has  been  described,  and  it  is  unnecessary 
I^Bcapttulnte  the  directions  already  given  for  the  accomplish- 
ent  of  this  object. 

formation  of  abscess  might,  however,  in  almost  every  in* 

be  prevented  by  the  timely  adoption  of  proper  treatment. 

he  occurrence  of  severe,  deep-seated  and  throbbing  pain  in 

pper  part  of  the  alveolar  ridge,  (or  junt  above  it  in  the  re- 

5f  ihe  antrum,  such  as  has  been  described  as  attending  the 

llaon  of  abscess  in  this  cavity^  or  in  the  alveolus  of  a  superior 

if,)  if  the  tooth  directly  beneath  the  place  where  it  was  firat 

|Ube  considerably  decayed,  or  its  lining  membrane  exposed, 

l^pt  be  dead,  loose,  or  the  soclvet  much  diseased,  it  shoukl  be 

imediatelj  extracted.     By  this  simple  operation,  the  formation 

abscess  not  only  in  the  socket,  but  also  in  the  antrum,  may, 

almost  every  instance,  be  prevented. 

The  curative  indications,  if  the  abscess  is  of  recent  formation, 
^Kaa  resulted  from  the  presence  of  a  diseased  tooth,  are  simi- 
Wo  the  preventive.  The  first  thing  to  be  done  is  to  remove 
^ooth  that  caused  it,  and  if  tliis  operation  is  not  delayed  too 
H^it,  in  most  instances,  will  be  all  that  is  necess^ary  to  effect 
§Sfe.     In  addition  to  this,  Dr.  Hullihen  recommends  the  j>er- 

K)ii  of  the  antrum  ;*  but  in  those  cases  where  the  abscess 
mied  at  the  apex  of  the  root  of  a  molar,  this  is  not  neces- 
because  in  all  such  cases,  the  alveolus  communicates  with 
ivity,  80  that  on  tlie  removal  of  the  tooth,  there  will  be  a 
Bciently  large  opening  communicating  with  it ;  besides  the 
H^le  or  sac,  although  situated  within  the  sinus.  Is  usually 
^ught  away  with  the  tooth. 

When  the  abscess  has  been  of  long  standing,  and  the  lining 
mbrano  of  the  antrum  has  become  seriously  affected,  in  addi* 


•  AtnerbftA  Journal  of  Dcntjil  ScicDee.  vol.  ii,  p.  182. 
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tion  to  the  removal  of  the  tooth,  other  treatment  will  have  lob* 
resorted  to.  The  opening  into  the  antrum,  if  necessarj^  should 
be  enlarged,  and  it  .shuwld  be  prevented  from  closing  until  tbe 
health  of  the  lining  membrane  is  restored.  For  the  promotiod 
of  this,  injections,  such  as  have  been  already  recommended,  will 
be  found  serviceable. 

In  cases  of  simple  abscess  of  the  antrum,  seated  at  the  apex  of 
the  root  of  a  superior  molar,  we  have  never  found  it  necessarjto 
adopt  any  other  trciitmcnt  than  the  foregoing.  It  may,  howem, 
in  some  instances,  be  necessary  to  remove  more  than  one  tooth. 

We  might,  if  it  were  necessary,  give  the  history  of  gcverai 
interesting  cases  of  abscess  of  this  cavity,  originating  at  the  ex- 
tremity of  the  roots  of  teeth  ;  but  as  the  treatment  is  so  gimpk 
it  would  unnecessarily  enlarge  this  portion  of  our  work.  But 
before  we  conclude  our  remarks  upon  abscess  of  this  cavity,  we 
will  give  the  history  of  one  case  to  which  allusion  has  before  beta 
made.  The  following  detailed  statement  we  fjuote  from  Mr 
Beirs  treatise  on  the  teeth. 

Case  11th,  ''Mary  B.j  aged  eighteen,  with  an  unheiltlij 
and  somewhat  strumous  aspect,  of  languid  disposition,  and  of 
retiring  and  timid  habits,  came  under  my  care  on  the  8d  of  Jin- 
uary,  1817,  in  consequence  of  a  severe  and  continued  pain  on 
the  left  side  of  the  face,  of  a  dull,  heavy  character,  and  appa- 
rently deep-seated,  but  occasionally  darting  in  acute  paroxj80»» 
across  the  face  toward  the  nose.  The  cheek  was  swolleo,  and 
the  palate  somewhat  enlarged.  About  a  year  before,  the  first 
superior  molar  of  that  side  had  been  extracted,  on  account  of 
severe  pain  in  the  face,  but  without  producing  any  relief;  the 
pain  was,  consequently,  attributed  to  rheumatism,  from  whick 
complaint  she  had  long  suffered  to  a  great  degree  in  the  ali«ul- 
der,  hip  and  other  joints,  and  for  which  she  had  been  uoder  the 
care  of  many  medical  practitioners,  both  in  London  aud  Batn» 
having  been  sent  to  the  latter  place  for  the  use  of  the  watei*. 
When  I  first  saw  her,  the  general  health  was  much  derang<^^' 
the  stomach,  bowels  and  liver  performed  their  functions  v'*^^! 
imperfectly;  and  the  uterus  partook  of  the  general  sluggisho 
of  the  system,  menstruation  being  almost  wholly  suppress 
and  the  periods  only  indicated  by  increased  indisposition,  ^ 
especially  by  an  exacerbation  of  the  pain  in  the  face. 


•'No  discbarge  had  taken  place  from  the  nose,  but,  from  the 

Uure  and  situation  of  the  pain,  the  direction  of  its  paroxysms, 

le  enlargement  of  the  cheek   and  palate,  and  from   an  occa- 

Dnal  trifling  discharge  of  pus  from  the  alveolus  of  the  tooth 

iteb  had   been  extracted,  I  could  not  doubt  that  tbe  antrum 

a  the  seat  of  the  disease.     On  examining  the  teeth,  I  found 

mi  the  second  bicuspid  was  also  di.seased,  and  as  it  had  at  times 

K^aioned  considerable  pain,  I  extracted  it,  with   the  view  of 

^■Hng  every  possible  source  of  irritation. 

''Bix  leeches  were  ordered  to  be  iipplied  to  the  face,  and  after- 

nls  the  continued  application   of   a  cold  lotion.     Medicines 

tre  also  administered  with  reference  to  the  general  health,  as 

fgarded  both  the  digestive  and  the  uterine  functions;  and  on 

nuary  7tli  I  determined  on  puncturing  tbe  antrum,     I  conse- 

jetitly  introduced    tbe  trucar    througli    the  anterior  alveolar 

vity  of  the  first  molar,  and  found  that  when  the  instrument 

•me  in  contact  with  the  lining  memf)rHne,  tbe  most  ncute  pain 

\R  produced,  indicating  the  existence  of  a  high  degree  of  in- 

.mmation  in    that    structure.      On    withdrawing   the    trocar, 

\en  the  antrum  was  freely  opened,  I  was  surprised  and  a  little 

MMointed  at  finding  that  not  the  smallest  discbarge  miide  its 

iParance.     There  was  a  small  quantity  of  glairy  mucus,  but 

Hhing  more.     I  introduced  tbe  blunt  end  of  a  probe,  and 

rund  that  tbe  opening  was  quite  free ;  but  on  passing  it  up- 

ferd  toward    tbe  orbit,  its  passage  was  restricted  by  a  firm 

afitic  substance,  which  gave  the  impression  that  a  solid  tumor 

listed  in  the  upper  part  of  this  cavity,  and  which  produced  in- 

llerable  pain  on  being  pressed  with  the  prober     I  now  injected 

)me  tepid  water,  and  found  that  the  nasal  opening  was  pervious, 

i  the  water  passed  freely  into  the  nose.     As  the  operation  had 

roduced  a  considerable  increase  of  pain,  and  as  the  parts  ap- 

^nred  a  good  deal  inflamed,  I  ordered  six  leeches  to  be  applied, 

16  bowels  to  be  freely  opened,  and  an  opiate  to  be  taken  at 

gbt. 

•'January  9tb.  The  pain  bad  been  extremely  severe  ever 
bee  the  operation,  with  scarcely  any  mitigation,  excepting  for 
few  hours  after  the  application  of  the  leeches.  A  probe,  now 
ilroduced  into  the  antrum,  met  with  similar  resistance,  but 
nearer  the  orifice  than   before,  proving  that  the  tumor 
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had  increased;  and  on  injecting  warm  water,  it  no  longer  passed 
into  the  notie.  The  leeches,  the  aperient  and  the  opiate  were 
repeated. 

**  January  11th.  The  pain  continued  without  cessation,  vA 
no  sleep  was  produced  by  the  opium.  The  inflammation  appa- 
rently not  reduced;  pulse  one  hundred,  small  and  feeble;  tkc 
palate  a  little  enlarged,  but  not  more  so  than  might  be  accounted 
for,  by  the  thickening  of  the  integuments  from  inflammatioi. 
I  could  now  distinctly  feel  with  a  probe  that  the  tumor  was  not 
only  increased  in  size,  but  that  it  had  become  softer,  yielding  in 
some  measure  to  pressure,  and  conveying  the  impression  that  it 
contained  fluid.  I  therefore  introduced  a  sharp  pointed  infitn- 
ment,  which  with  a  little  force  pierced  the  tumor,  and  a  gush  of 
pus  instantly  took  place,  with  immediate  relief  to  the  patient. 

'^  Here,  then,  was  a  sac  containing  pus,  existing  donbtlesa  is 
a  distinct  cyst,  the  result  of  inflammation  in  the  membrane; for 
it  is  scarcely  probable  that  the  membrane  itself  had  become 
separated  from  its  attachment  by  the  formation  of  pus  between 
it  and  the  bone.  That  the  former  was  the  true  situation  of  the 
disease,  may  be  inferred  from  the  fact  that  no  subsequent  caries 
of  the  bone  took  place,  which  would,  undoubtedly,  have  been 
the  case,  had  the  matter  been  formed  in  contact  with  the  bone; 
and  it  could  scarcely  have  been  produced  between  the  mncons 
membrane  and  the  periosteum,  as  these  two  structures,  thoogh 
essentially  distinct  from  each  other,  are  inseparably  connected. 

"  The  pus  continued  to  be  discharged  for  a  day  or  two,  and 
then  entirely  ceased.  In  passing  the  probe,  a  week  after  the 
former  operation,  I  found  the  same  resistance  as  before,  and  in 
the  same  situation ;  the  cyst  was  again  punctured,  and  again  the 
pus  was  discharged.  This  alternation  of  repletion  and  evacua- 
tion of  the  cyst  regularly  recurred  for  a  considerable  time,  but 
the  opening  into  the  nose  did  not  again  become  stopped.  The 
general  health,  however,  in  the  meanwhile,  improved,  and  the 
pain  in  the  face  was  greatly  diminished,  returning  only,  with 
any  degree  of  violence,  when  the  cyst  was  full. 

"  At  length  the  repeated  perforation  of  the  sac,  followed  bj 
the  use  of  strong  astringent  injections,  and  aided  by  the  reme- 
dies that  were  directed  to  the  state  of  the  general  health* 
restored  the  antrum  to  a  healthy  condition ;  the  menatmal  ^ 
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tnrbance  was  by  degrees  entirely  cured,  and  the  stomach  at  the 
same  time  assumed  its  healthy  function ;  but  it  was  two  years 
from  the  time  I  first  saw  her  before  she  had  recovered  her 
health,  which  at  the  best  was  never  robust/* 

There  is  a  case  described  by  Bordenave,  which,  in  many 
respects,  is  similar  to  the  foregoing ;  but  having  adopted  a  dif- 
ferent treatment,  the  cure  was  more  tardy,  although  ultimately 
effected.  For  the  particulars  of  the  case,  the  reader  is  referred 
to  a  Dissertation  by  the  author  on  the  Diseases  of  the  Maxillary 
Sinus,  page  86. 

Finally,  that  abscess  does  occasionally  form  in  other  parts  of 
the  antrum  than  the  base,  is  conclusively  proven  by  the  cases 
described  by  Bell  and  Bordenave.  It  is  true,  these  are  the  only 
ones  of  which  we  have  any  account,  nevertheless,  they  establish 
the  fact  that  it  is  possible  for  them  to  occur  in  any  part  of  this 
cavity. 


CHAPTER    FIFTH. 

ULCERATION  OF  THE  LINING  MEMBRANE  OF  THE  MAI- 
ILLARY  SINUS. 

This  is  not  an  idiopathic  affection.  It  is  always,  we  beliere, 
symptomatic  of  some  other  morbid  condition  of  the  mucous  mea- 
brane  of  this  cavity,  and  often  gives  rise  to  some  of  the  woni 
and  most  aggravated  forms  of  disease  to  which  it  is  liable.  It 
is  not  a  simple  disease,  but  is  complicated  with  the  one  i^ 
caused  it,  or  with  some  other  to  which  it  has  given  rise.  We 
shall  treat  of  it,  however,  as  a  separate  affection.  Its  attaeii 
are  preceded  by  a  purulent  condition  of  the  fluids  of  the  antnnm 
and  are  often  followed  by  fungus,  and  sometimes  by  caries  of  Ae 
surrounding  osseous  walls.  The  membrane  covering  the  floor  rf 
the  cavity  is  usually  first  attacked ;  ulcers  having  formed  bere, 
they  soon  extend  to  other  parts  of  the  sinus. 

Ulcers  of  this  cavity  present  as  great  a  variety  of  charictff 
as  do  those  of  other  parts  of  the  body.  Their  nature  is  deter 
mined  by  the  state  of  the  constitutional  health  and  the  csoMi 
that  produce  them.  Without  going  into  a  minute  description  rf 
the  various  kinds  of  ulcers,  it  will  be  sufficient  to  state  thtttke 
following  varieties  have  been  met  with :  namely,  the  simple,  or 
those  resulting  from  mechanical  injury ;  the  fungous,  scorbutic, 
venereal,  cancerous,  gangrenous,  scrofulous;  the  inveterate,  indo- 
lent, phagedenic,  &c. 

In  the  simpler  species  of  ulcer,  the  discharge  is  of  a  tbick 
consistence  and  nearly  white ;  but  as  the  disease  assumes  i 
malignant  type,  it  becomes  thinner  and  varies  in  appeartnoe 
from  a  transparent  to  a  dirty  brown,  yellow  or  black. 

SYMPXaMS. 

Many  of  the  symptoms  attendant  upon  ulceration  of  tbt 
mucous  membrane  of  the  maxillary  sinus,  are  similar  to  th** 
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Dpatiy  other  affections  of  this  cavity;  as,  for  exaniplej 
•jTBeated  heavj  pain  in  the  cheek,  occasional  escape  of  mat- 

into  the  nosej  &c.  In  addition  to  constant  pain  in  the  re- 
D  of  the  antrum,  the  following  gymptoms  may  be  enumeratetl— 

escape  of  fetid  sanies  either  into  the  no^e  on  the  patient's 
lining  his  head  to  the  opposite  side,  or  through  a  fistulous 
tiUDg,  or  one  that  has  been  formed  by  art  for  its  escape ;  the 
^ping  of  the  ulcer  from  the  interior  through  the  bony  walla 
TRe  cavity  and  external  soft  parts  (an  opening  of  this  sort 
y  be  effected  through  the  cheek,  near,  or  even  into,  the  orbit, 
through  the  canine  fossa  or  palatine  arch);  flocculi  mixed 
h  the  matter  escaping  from  the  sinus,  which  is  never  the  case 
timple  muco-pariilent  secretion  of  the  sinus.  These  floccnli 
aetimes  choke  up  the  natural  opening  of  the  cavity  and  cause 

IDUCOUB  and  ulcerative  secretions  to  accumulate,  and  distend 

osseous  walls  until  they  ultimately  give  way  or  an  opening 
Formed  for  their  escape.  It  occasionally  happens  that  the 
feculi  lodged  in  the  nasal  opening  suddenly  give  way,  and 
TOt  the  matter  to  pass  into  the  nose. 

IVhen  the  ulcer  is  of  a  fungous  character,  the  matter  secreted 
ihin,  of  a  dark  brown  or  blackish  color,  and  has  mixed  with 
dood  and  pus,*     It  is,  says  Deschamps,  slightly  painful,  and 

only  be  ilistinguished  from  other  ulcers  by  th**  introduction 
i  bougie  into  the  sinus;  like  polypus,  it  is  capable  of  spread- 
and  penetrating  into  every  opening  that  will  give  it  passage; 
,  in  coDseqaenee  of  its  being  of  a  softer  consistence,  it  makes 

impression  upon  the  surrounding  parts. 
F  the  ulcer  be  of  a  cancerous  nature,  the  pain  will  be  sharp 

lancinating^  affecting  the  whole  of  the  side  of  the  face; 
matter  will  be  serous,  very  fetid,  and  streaked  with  blood. 
li&charged  through  the  natural  opening  into  the  nose.,  it  will 
m  the  pituitary  membrane  of  the  nasal  cavity  of  the  affected 
^Luieerate,  and  to  become  exceedingly  irritable  and  sensitive 
lie  touch.  The  bones  of  the  affected  side  of  the  face  become 
BBed  or  carious,  the  teeth  loosen,  the  external  soft  parts  in- 
^■and  ultimately  ulcerate;  openings  are  formed  into  the 
E&,  fever  of  a  low  grade  supervenes,  and  a  fatal  issue  is  in- 


•  MftlAdii»i  dei  FoBB«fl  NutAlei,  »eo.  2,  nrt.  vl,  p.  2(^3. 
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CAUSES. 

A  degenerated  or  altered  8t;ate  of  the  secretions  of  this  cavity 
is  said  to  be  the  most  common  cause  of  ulceration.  This  may 
be  an  exciting  cause,  and  one  of  the  most  frequent;  but  wereil 
not  favored  by  constitutional  predisposition,  it  would  seldom  giTe 
rise  to  the  disease.  Local  irritation, — whether  produced  by  to 
altered  condition  of  its  secretions,  or  by  the  presence  of  decayed 
or  dead  teeth,  the  roots  of  teeth,  or  a  blow  upon  the  cheek,— may 
be,  and  doubtless  is,  an  exciting  cause  of  ulcers  in  the  mncoiB 
membrane  of  this  carity.  This,  howerer,  in  a  subject  of  good 
constitution,  would  have  to  be  very  severe  and  continue  for  a 
long  time,  to  occasion  ulceration,  and  even  then  a  cure  would 
soon  be  effected  by  the  restorative  powers  of  the  economy.  It 
is  only  in  bad  or  debilitated  constitutions  that  malignant  nleers 
are  met  with  in  the  maxillary  sinus. 

Deschamps,  although  he  acknowledges  that  diseased  teeth 
often  exercise  a  morbid  influence  upon  this  cavity,  and  that  the 
apices  of  the  roots  of  these  organs  are  sometimes  in  contact  with 
its  mucous  or  lining  membrane,  seems  to  doubt  whether  they 
have  any  agency  in  the  production  of  ulcers ;  but  his  reasomng 
upon  the  subject  is  far  from  satisfactory.  While  he  admits  that, 
by  the  contact  and  adhesion  of  the  dental  periosteum  and  ma- 
cous  membrane  of  the  antrum,  and  the  penetration  of  its  floor 
by  the  roots  of  teeth,  inflammation  and  ulceration  may  be  pro- 
duced, he  denies  that  it  can  be  positively  proven.  Although  we 
may  not  be  able  to  adduce  positive  evidence,  the  circumstantial 
proofs  are  so  clear  and  strong,  that  no  candid  inquirer  can,  fort 
single  moment,  doubt  that  the  disease  in  question,  when  faTored 
by  a  bad  habit  of  body,  often  results  from  dental  or  alveolar  ir- 
ritation. In  reply  to  the  question  which  he  propounds,  ^'How 
can  the  extraction  of  a  tooth  be  of  service  in  subduing  iuflain- 
mation  of  the  mucous  membrane  with  which  the  dental  perioe- 
teum  is  only  simply  in  contact?''*  we  answer,  by  this  operatioOj 
a  constant  source  of  irritation  may  be,  and  often  is,  remotod. 
Ulcers  having  absolutely  formed,  a  cure  cannot  always  be  effected 
simply  by  the  removal  of  the  exciting  cause. 

*  Maladies  des  Fosses  Nasales,  sec.  2,  art  vi,  p.  259. 


in  tlie  case  of  mucous  engorgemeDt,  the  first  indicatioii  is 

9  egrvsb  to  the  purulent  matter;  in  thia,  as  in  the  other 

ionst  the  openiDg  should  be  formed  at  the  most  dependent 

f  the  sinus,  and  this  shouhJ  he  effectud  in  tlie  manner  be- 

ibed,  through  the  alveolar  border,  or  rather  the  alveo* 

aT'm  mohir  tooth.     It  should  be  m«dt>  largt?  enouj'h  to  admit 

ille  finger,  and  if  tfiere  be  any  tueth  so  much  afiected  as 

productive  of  irritation  to  the  parts  subjacent  to  the  an- 

they  should  be  removed. 

e  egreB^  for  the  mutter  having  been  obtained,  and  all  local 
ts*  removed,  the  antrum  should  be  injected,  from  time  to 
with  gently  stimulating  and  detersive  fluids.  This,  in 
of  simple  ulcer,  if  the  constitution  is  not  seriously  im- 
U|ed,  will  often  be  all  that  is  required  to  effect  a  cure. 
^Btbe  ulcer  is  of  a  fungous  nature,  the  employment  of  escha- 
^B,  and  sometimes  even  the  actual  cautery  becomes  necessary ; 
^Hast  should  be  repeated  until  the  fungus  i^  completely  de* 
^Ked.  With  regard,  however,  to  the  employment  of  es^cha- 
^^,  such  as  the  nitrate  of  siver,  sulphate  of  copper,  etc.,  for 
hp  purpose  of  dei*troying  luxuriant  granulations  in  ulcers,  Sir 
L  Home  is  of  opinion  that  it  is  better  to  combine  them  with 
yune  other  substance,  so  as  to  prevent  the  immediate  destruction 
r  the  granulations*  He  believes  that  after  such  destruction, 
le  Hurface  of  the  ulcer  is  more  liable  to  reproduce  them,  than 
hen  they  are  removed  by  absorption ;  and  for  this  reason  he 
refers,  in  the  employment  of  caustics,  to  mix  ihem  with  other 
ubstances^  so  that  they  shall  only  exercise  a  strongly  stimulating 
ffect,  and  thus  cause  the  granulations  to  be  gradually  removed 
ly  the  action  of  the  absorbents, 

I  The  treatment  of  ulcers  of  this  cavity  is  usually  attended  with 
lore  difficulty,  on  account  of  their  concealed  situation,  than 
ho»e  of  most  other  parts  uf  the  body.  Among  other  things, 
)f*schamps  recommends  injections  of  a  decoction  of  quinine.  In 
Dany  cases,  a  lotion  of  sulphate  of  zinc  may  be  used  with 
4vaiitage.  The  remedies  to  be  employed  in  the  treatment  of 
llceiv  of  the  maxillary  sinus,  as  in  the  treatment  of  ulcers  of 
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Other  parts  should  be  varied  to  suit  the  indications  of  each  par- 
ticular case.  In  debilitated  subjects,  tonics,  such  as  quinine  and 
preparations  of  iron,  are  often  serviceable.  There  are  some 
cases  in  which  mercurials  are  beneficial.  Strict  attention  should 
always  be  paid  to  the  regimen  of  the  patient,  and  such  general 
treatment  adopted  as  may  be  best  calculated  to  restore  the 
constitutional  health,  for  upon  this  the  cure  of  the  local  affec- 
tion often  depends. 

If  the  ulcer  is  of  an  irritable  nature,  warm  injections  (thrown 
into  the  antrum  by  means  of  a  properly  constructed  syringe)  of 
decoction  of  poppy  heads,  chamomile  flowers,  or  the  leaves  of 
hemlock,  will  often  prove  beneficial  in  soothing  the  pain. 
Tincture  of  myrrh,  diluted,  or  a  decoction  of  walnut  leaves, 
may  be  advantageously  employed  as  injections  in  cases  of  indo- 
lent  ulcers ;  the  last  of  these  is  recommended  as  an  application 
to  ulcers  of  this  character,  in  other  parts  of  the  body,  by 
Hunezawsky,  and  both  are  favorably  spoken  of  by  Sir  E.  Home. 
This  last  named  writer  recommends  "  diluted  sulphuric  acid  and 
the  juice  of  the  powder  of  different  species  of  pepper  in  a  recent 
state;''  also  nitrous  acid  diluted  with  water.  The  unguentom 
hydrargyri  nitratis,  mixed  with  lard,  the  ceratum  resinse,  and 
the  unguentum  elemi,  mixed  with  the  balsam  of  turpentine,  are 
also  recommended.  The  application  of  ointment  to  ulcers  of 
this  cavity  can  rarely  be  made. 

Many  of  the  ulcers  of  the  maxillary  sinus  are  regarded  as 
incurable,  as  for  example,  such  as  are  of  a  cancerous  nature  aM 
ulcerated  fungus-hematodes.    Although  the  resources  of  surgc^J 
have  hitherto,  in  most  instances,  proved  inadequate  to  the  ct*^ 
of  these  formidable  diseases,  nevertheless,  they  should  be  put    ^ 
requisition,  and  we  should  endeavor  to  combat  them  by  ev^**^ 
means  in  our  power.    Deschamps  says,  the  interior  of  the  anti  ^^ 
should  be  exposed  at  the  commencement  of  the  disease      ^^ 
recommends  the  formation  of  a  large  opening  above  the  alveoK^ 
ridge,  if  healthy ;  if  not,  through  it,  exposing  as  much  of  t  -^ 
cavity  as  possible.    This  done,  he  directs,  if  there  is  a  cancero^^ 
tumor,  that  it  be  extirpated  as  thoroughly  as  possible  by  mea  ^ 
of  a  curved  and  flat  bistoury,  or  curved  scissors.     All  that  m^^  ' 
have  escaped  removal  by  this  means,  he  says,  should  be  touchy-  * 
with  the  actual  cautery.     These  are  the  only  remedies  to  W 
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when  the  membrane  is  in  a  state  of  cancerous  ulcera- 
e  surgeon  should  destroy  the  parts  in  such  a  way  as  to 

ave  only  the  osseous  surfaces;  he  should  also  examine  carefully 
lese  parts^  and  if  necessary  cauterize  them.  The  disease  having 
een  thus  removed,  the  surrounding  osseous  walls  which  have 
een  cauterized  will  soon  exfoliate;  thus  a  chance  for  a  cure 
nil  be  afforded,  of  which,  if  the  neighboring  parts  have  not 
een  too  extensively  involved,  nature  may  avail  herself.  The 
|m  *  r ration  of  soothing  and  anodyne  medicines  are  also 
^  Arsenic  has  been  employed  with  advantage  as  an 

Ktemal  remedy  in  ulcers  of  this  kind;  and  modern  surgeons 
ise  the  potential  rather  than  the  actual  cautery. 

The  following  case  of  fungous  ulcer,  complicated  with  altera- 

fn  of  the  walls  of  the  sinus,  u  taken  from  Borden  a  ve's  collec- 
D  of  observations  on  the  diseases  of  this  cavity,  in  the  Memoirs 
the  Royal  Academy  of  Surgery. 

Ca6B  12th.     The  subject  in  this  case  was  a  woman  twenty-six 

bars  of  age:  who  having  exposed  herself,  while  in  a  critical 

ile  of  health,  to  cold  air,  was,  in   1759,  attacked  with  acute 

in©  in  the  left  side  of  her  upper  jaw,  in  the  alveolar  ridge  of 

hich  were  the  roots  of  several  decayed  teeth.     The  following 

yy  her  jaw  was  swollen,  and  although  the  pain  ceased  in  a  few 

lys,  the  swelling  continued,  without  any  change  in  the  appear- 

ce  of  the  skin  ;  nevertheless,  her  face  was  deformed  in  shape. 

le  orbital  plate  of  the  maxillary  bone  became  elevated,  and  the 

ibstance  of  the  bone  softened.     The  interior  of  the  nose  was 

ected,  and  the  opening  of  the  sinus  into  this  cavity  was  closed. 

matter  collected  in  the  antrum  began  to  escape,  twenty-two 

after  the  attack,  through  the  alveoli. 

n  January,  1761,  the  symptoms  becoming  more  aggravated, 

ent  to  Paris  for  medical  aid.     M.  Beaupreau  was  consulted, 

n  examining  the  affected  parts,  determined  to  extract  the 

ed  teeth,  which  were  considerably  broken.     They,  however, 

ted  so  firmly  to  the  alveolar  cavities  that  he  could  not  move 

without  shaking  their  sockets.     This  deterred  him   from 

oceediiig  with  the  operation  as  he  had  begun,  and  he  resolved 

ove  with  a  bistoury,  the  whole  of  tlie  alveolar  border  from 

teral  incisor  to  the  first  molar,  with  the  teeth  included* 

done,  he  made  a  section  of  the  softened  bone  with  a  pair 
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of  scissors,  in  the  direction  of  the  cuspid.  The  antrum  was  muck 
dilated ;  its  membrane  fungous  and  ulcerated.  He  then  treated 
it  with  detersive  injections,  and  adhesive  dossils,  dipped  in  oil  of 
turpentine.  In  addition  to  these,  mercurial  ointment  and  red  pre- 
cipitate were  used.  Alterative  pills,  and  soothing  beverages 
were  also  prescribed ;  five  days  after  this  treatment  had  been 
commenced,  the  tumor  had  perceptibly  diminished,  the  pus  be- 
came of  a  better  quality  and  less  in  quantity.  At  the  expiration 
of  two  months,  the  discharge  became  mucous.  Injections  of  lime 
water,  at  first  strong,  and  afterwards  milder,  were  used.  The 
natural  opening  being  closed,  and  continuing  so,  an  opening 
through  the  base  of  the  sinus  was  preserved.  At  the  expiration 
of  two  months,  the  parts  had  recovered,  and  the  general  health 
of  the  patient  was  restored. 

The  medical  treatment  in  the  foregoing  case  was  very  proper; 
it  accorded  with  the  curative  indications  of  the  disease ;  but  the 
surgical  evidently  involved  a  greater  sacrifice  of  substance  than 
was  absolutely  called  for.     The  extraction  of  teeth  was  not,  how- 
ever, as  well  understood  at  that  time  as  at  present ;  to  the  want 
of  proper  knowledge  and  skill  in  this  department  of  surgery  may 
be   attributed   the    unnecessary  removal  of   so   considerable  * 
portion  of  the  alveolar  ridge.     It  is  often  necessary  to  make 
a  very  large  opening  into  the  sinus,  but  it  is  seldom  requisite  to 
make  one  as  large  as  that  made  in  this  instance ;  although  nearly 
the  same  treatment  was  adopted  in  a  case  of  a  somewhat  similar 
nature  by  Bourdet.     When  the  subjacent  bone  and  alveolar  bor- 
der are  in  a  carious  or  necrosed  state,  their  removal  would  l>* 
proper,  and  there  are  diseases  that  occur  in  this  cavity  vhic*^ 
render  the  operation  necessary;  but  in  neither  of  the  cases  ju^'' 
noticed,  were  the  bones  so  carious,  nor  was  the  nature  of  thedi^ 
ease  such  as  to  require  so  large  an  opening.     In  the  first  ca*^ 
the  outer  wall  of  the  sinus,  as  would  seem  from  the  description 
given,  was  softened,  but  in  the  other,  Bourdet  says,  the  boD^^ 
were  not  diseased. 

It  sometimes  happens  that  when  the  opening  through  the  »1^^ 
olar  border  is  very  large,  it  never  closes,  and  when  the  nato^^ 
opening  becomes  obliterated,  it  is  requisite  to  preserve  an  ar*'*^ 
cial  one ;  in  either  of  these  cases  the  employment  of  an  artifi^*^ 
obturator  is  necessary  to  prevent  particles  of  food  and  extra-**' 
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OQS  matter  from  getting  into  the  sinus.  Of  this  we  shall  hereafter 
speak. 

The  history  of  many  highly  interesting  cases  of  ulceration  of 
the  mucous  membrane  of  this  cavity,  might  be  introduced,  but 
as  this  form  of  diseased  action  is  so  often  complicated  with  caries, 
necrosis,  and  other  alterations  of  its  osseous  walls,  we  have 
thought  it  would  be  as  well  to  reserve  them  until  we  treat  of 
those  affections ;  which  we  shall  now  proceed  to  do. 


CHAPTER    SIXTH. 

CARIES,  NECROSIS  AND  SOFTENING  OF  THE  BONY 
PARIETES  OF  THE  iMAXILLARY  SINUS. 


The  osseous  walls  of  the  antrum,  and  sometimes  the  whole  of 
the  subjacent  alveolar  border,  and  also  the  superior  maxilla, 
the  nasal,  palatine  and  orbital  and  malar  bones,  as  well  as  some 
that  belong  to  the  base  of  the  cranium,  are  involved  in  caries  or 
necrosis.  MoUities  ossium,  though  rarely  occurring  in  the  alve- 
olar ridge,  frequently  affects  the  walls  of  the  sinus.  Caries  may 
affect  a  considerable  portion  of  both  for  a  long  time,  without 
completely  destroying  the  vitality  of  the  diseased  parts.  During 
its  continuance  fetid  sanies  is  discharged  from  one  or  more  fistu- 
lous openings  through  some  part  of  the  cheek,  alveolar  ridge, 
gums,  palatine  arch,  or  into  the  sinus,  and  from  thence  through 
the  natural  opening  into  the  nose.  The  disease  eventually  termi- 
nates in  the  decomposition  and  death  of  the  parts  affected  ;  thej 
are  then  separated  from  the  living  bone  and  thrown  off,  in  other 
words,  exfoliated.  Although  caries  ultimately  causes  the  death 
of  the  bone  affected  by  it,  it  does  not  always  precede  the  destruc- 
tion of  vitality.  The  occurrence  of  necrosis,  therefore,  althottj^ 
it  may  result  as  a  consequence  of  caries,  is  not  necessarily  ^^ 
pendent  upon  it. 

When  the  parietes  of  the  antrum  or  alveoli  are  affected  by  ^^ 
crosis,  the  soft  parts  in  contact  with  the  diseased  or  dead  bc^"^^' 
inflame,  ulcerate  and  discharge  fetid  ichorous  matter.  The  gi^^^ 
sometimes  become  gangrenous  and  slough.  The  destruction^^  ^ 
the  vitality  of  the  osseous  parts  often  progresses  very  sloi^^  y' 
and  thus,  piece  after  piece  is  exfoliated,  until  the  diseas^^ 
arrested. 


Besides  these  affections,  it  not  unfrequently  happens  that 


the 

osseous  parietes  of  this  cavity  are  so  softened  as  to  be  ea^  "^ 
bent.     This  alteration  of  the  bone,  as  well  as  the  others  j 
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noticed,  are,  in  nearly  every  instance,  preceded  by  some  other 

form  of  disease. 

The  annoyance  to  the  patient,  occasioned  by  caries  and  necro- 
sis of  the  bony  walls  of  this  cavity  or  of  the  alveoli,  is  very 
great.  The  fetor  of  the  sanies  is  sometimes  almost  insufferable  ; 
the  matter  often  excoriates  and  inflames  the  parts  with  which  it 
comes  in  contact,  to  such  a  degree,  as  to  cause  them  to  become 
exceedingly  sensitive  and  not  unfrequently  to  ulcerate. 

SYMPTOMS. 

It  is  sometimes  difficult  to  distinguish  caries  and  necrosis  of 
the  bony  parietes  of  the  antrum  from  some  of  the  other  diseases 
of  this  cavity.  They,  therefore,  often  exist  for  a  long  time 
without  being  suspected.  The  signs  that  indicate  mollities 
ossiom,  or  softening  of  the  walls,  are  such  as  not  to  be  easily 
mistaken  for  those  of  any  other  affection.  In  this  disease,  the 
walls  of  the  sinus  yield  to  pressure,  and  regain  their  former 
ihape  when  the  pressure  is  removed.  Its  existence,  therefore, 
Day  always  be  known  by  this  sign,  and  as  this  is  sufficient,  it  is 
wt  necessary  to  enumerate  any  others  by  which  it  is  character- 
iwd.  Caries  and  necrosis  not  being  so  easily  detected,  often 
Bkake  considerable  progress  before  their  existence  is  ascertained. 
The  fetor  and  appearance  of  the  matter  discharged  do  not  always 
{nmish  a  diagnosis  that  can  be  relied  upon,  inasmuch  as  some  of 
the  diseases  that  occur  here  are  marked  by  secretions  equally  as 
rffensive  as  the  sanies  resulting  from  caries  or  necrosis,  and  not 
unlike  it  in  appearance.  Their  existence  may,  in  most  instances, 
be  inferred,  from  the  discharge  of  dark  colored  fetid  sanies. 
The  exfoliation  of  pieces  of  bone  will  set  all  doubt  at  rest. 

Caries  or  necrosis  may  often  be  detected  by  perforating  the 
tntnim  and  exposing  the  denuded  or  diseased  bone ;  or  when 
^ere  is  an  external  opening,  by  probing  it.  In  this  way  any 
loose  or  dead  bone  may  be  felt  with  the  instrument,  and  the 
gnosis  in  either  case  will  be  satisfactory. 

When  caries  or  necrosis  is  situated  in  the  alveolar  border  or 
floor  of  the  antrum,  its  existence  can  be  more  readily  ascertained. 
The  occurrence  of  either  in  the  alveolar  ridge,  causes  the  gums 
to  inflame;  to  assume  a  dark  purple  or  livid  appearance;  to 
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separate  from  the  sockets  of  the  teeth,  and  frequently  to  slongh 
in  large  pieces  and  expose  the  caried  or  necrosed  bone.  When 
situated  in  the  floor  of  the  antrum,  the  rough  denuded  bone  may 
be  easily  felt  with  a  probe  or  stilet,  introduced  through  the 
fistula  of  the  gums  or  the  alveolus,  through  which  the  matter  is 
discharged. 

The  pain  accompanying  these  aifections  does  not  constitute  t 
diagnosis  of  much  importance,  since  this  is  common  to  seyenl 
other  diseases. 

CAUSES. 

The  immediate  cause  of  caries  and  necrosis  of  the  osseous  walk 
of  the  antrum  maxillare  is  suppurative  inflammation,  or  the  de- 
struction of  their  periosteum  ;  these  may  result  from  a  purulent 
condition  of  the  secretions  of  the  mucous  membrane,  engo^g^ 
mcnt,  tumors,  a  blow  upon  the  cheek,  or  from  other  kinds  of 
mechanical  violence ;  they  may  also  arise  from  the  irritation 
produced  by  diseased  teeth.  Fouchard  says  he  saw,  in  tke 
Anatomical  Museum  of  the  University  of  Copenhagen,  a  prepa- 
ration in  which  there  had  been  caries  of  the  bones  of  the  fiwe, 
produced  by  a  molar  tooth,  the  crown  of  which,  having  turned 
outward,  had  penetrated  the  maxillary  sinus.  The  pressure  of 
incarcerated  fluids  may,  perhaps,  be  regarded  as  the  most  f^^ 
quent  cause ;  and  from  this,  too,  result  some  of  the  most  aggrt- 
vated  forms  of  disease  that  ever  attack  this  cavity. 

A  morbid  action  kept  up  in  the  periosteum  for  a  long  time, 
by  ulceration  of  the  lining  membrane,  or  any  other  aggravated 
form  of  disease  in  the  sinus  or  neighboring  soft  parts,  is  apt  to 
give  rise  to  caries  of  the  bone ;  but  when  the  inflammation  is  w 
severe  as  to  cause  the  immediate  destruction  of  the  periosteal 
tissue,  necrosis  at  once  takes  place. 

Softening  of  the  bone  seems  to  result  from  some  alteratiot^  ^^ 
the  progress  of  growth  or  development ;  in  consequence  of  wh^*' 
the  normal  proportion  between  the  animal  and  mineral  con»t.i^* 
ents  of  the  bone  are  changed.  Inflammation  and  ulceratio*^  *; 
the  mucous  membrane  is  its  almost  invariable  attendant  whe^  ^ 
occurs  in  the  walls  of  the  antrum.  What  this  altered  stat^  ^ 
and  why  it  should  be  so  purely  local  as  in  some  of  these  em^ 
are  questions  not  easily  answered. 
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Complicated,  as  caries,  necrosis  and  other  diseases  of  the  o»- 
UB  WHllfl  of  the  maxillary  sinus  most  frequently  are,  with 
pr   jtffections  of  this   cavity,  their   cure  is  often  difficult  and 

Plly  tedious.  The  first  indication  to  be  fulfilled,  however, 
ir  treatment,  as  in  the  case  of  engorgement,  and  of  a 
co-purulent  condition  of  the  secretions^  is  to  obtain  free  egress 
any  fluids  which  may  have  accumulated  here.  This  may  he 
tQted  in  the  manner  before  described.  If,  in  addition  to  this, 
^■lease  of  the  osseous  tissue  is  complicated  with  any  other 
Imion  of  the  sinus,  such  means  as  are  necessary  for  the  cure 
that  affection  should  at  once  he  employed;  bat  it  ta  not  ne- 
H^  here  to  dedcribe  the  treatment  of  the  complicating  dis- 
es,  aa  that  has  already  or  will  hereafter  be  done, 
^pchamps,  in  treating  upon  the  osseous  diseases,  recommends 
^pDployment  of  detersive  and  stimulating  injections,  a  de- 
tion  of  quinine,  tincture  of  myrrh  and  aloes,  &c.  These  last, 
eays,  may  be  introduced  as  injections,  or  by  means  of  pledgets 

IiDed  with  them.  He  also  directs  the  cavity  to  be  **  cleared 
foreign  matter  which  may  have  obtained  admission  into 
This  treatment,  having  a  tendency  to  promote  a  healthy 
in  the  lining  membrane,  will  often  be  all  that  is  required, 
ftbould  be  continued  until  the  caried  or  necrosed  bone  has  ex- 
^bd,  and  the  secretions  of  the  antrum  cease  to  exhale  an 
^ive  odor.  The  dead  bone  having  exfoliated,  a  cure  is  gen- 
My  soon  effected, 

U  sometimes  happens  that  the  disease  of  the  bone  has  been 
by  »ome  very  malignant  and  incurable  affection  of  the 
iiarts.     In   this  case,  the  resources  of  art  will,  of  course, 
f  unavailing.     When  the  disease  of  the  bone  has  extended 
^lo  the  greater  part  of  the  superior  maxilla  and  the  bonea 
ihich  it  is  connected, — the  nasal,   palate,  ethmoid,  kc, — 
lt»8t  that  can  be  hoped  for,  from  the  skill  of  the  physician, 
iilliation  of  the  symptoms.     Art,  in  such  cases,  can  seldom 
|a  cure ;  whilst  there  are  others  in  which  it  can  only  retard 
pogress  of  the  di**ease,  or  assist  nature  in  her  efforts  to  sc pa- 
te the  dead  from  the  living  bone. 
36 
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It  is  impossible  to  lay  down  rules  for  the  treatment  of  diaeiK 
in  the  walls  of  the  maxillary  sinus,  from  which  it  will  not  be 
necessary  occasionally  to  deviate.  It  will  be  suflScient  to  state, 
that  where  they  are  extensively  involved  in  caries  or  neeroM, 
it  will  be  proper,  in  addition  to  perforating  the  base  of  the 
sinus,  if  by  this  means  the  dead  bone  cannot  be  bo  exposed 
as  to  enable  the  surgeon  to  detach  it  from  the  living,  to  cit 
away  the  whole  of  the  alveolar  border  beneath  the  cavity, 
or  to  penetrate  the  sinus  above  it,  or  even,  as  Desehamps  recoa- 
mends,  ''  through  the  cheek  itself,  whether  there  be  a  fistoli 
penetrating  those  parts  or  not/'  Having,  by  this  means,  ex- 
posed the  necrosed  bone,  it  should  be  carefully  detached  firoB 
the  sound,  and  removed. 

The  character  which  the  affections  of  this  cavity  put  on, 
being  determined  by  the  state  of  the  constitution  or  some  par- 
ticular vice  of  body,  it  often  becomes  necessary  in  their  treat- 
ment, to  have  recourse  to  general  remedies.  If  the  subject  is 
of  a  scrofulous  or  scorbutic  habit,  or  is  affected  with  any  spedSe 
constitutional  vice,  such  remedies  as  are  indicated  by  this  stec- 
tion  of  the  general  system  should  be  employed.  Although  the 
character  and  malignancy  of  the  disease  are  thus  determined^ 
its  occurrence  seems  to  be  dependent  upon  local  irritation,  b 
continuance,  in  many  instances,  results  from  this ;  and  the  core, 
in  such  cases,  soon  follows  the  removal  of  the  cause  that  give 
rise  to  it,  as  in  the  following  case : 

Cask  13th.  L.  S ,  a  maiden  lady  about  thirty  years  of 

age,  of  a  scorbutic  habit,  had  been  affected  with  pain  in  her  left 
cheek  and  alveolar  ridge  for  nearly  two  years,  which  at  tines 
was  almost  insupportable.     Nearly  all  her  teeth  were  affected 
with  caries ;  from  around  the  necks  of  several,  on  the  left  ude 
in  the  superior  maxilla,  fetid  sanies  had  been  exuding  for  tvo 
or  three  months,  and  her  appetite  had  become  greatly  impaired. 
A  tumor  half  the  size  of  a  black  walnut,  having  formed  upon  the 
palatine  arch  of  the  affected  side,  she  became  alarmed,  and  i* 
the  fall  of  1840,  came  to  Baltimore  for  medical  aid.     She  ^ 
plied  to  Professor  T.  E.  Bond,  who,  after  investigating  the  c^'^ 
and  satisfying  himself  that  the  affection  was  the  result  of   ^* 
diseased  condition  of  her  teeth,  advised  her  to  place  herself  m.^^ 
our  care,  which  she  did  on  the  following  day. 

The  sockets  of  four  of  the  teeth  of  the  affected  side,  ii^^  ^ 
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nperior  maxilla,  were,  on  examination,  found  to  be  in  a  necrosed 
eondition,  as  was  also  a  part  of  the  palate  bone  of  the  same  side. 
The  gums  around  these  teeth  had  separated  from  the  alveolar 
process,  and  had  a  dark,  livid  appearance.  A  thin,  dark-colored, 
ichorous  matter,  which,  when  brought  in  contact  with  silver,  al- 
Bost  instantly  turned  it  black,  was  constantly  exuding  from  be- 
tween the  gum  and  the  necks  of  the  teeth.  The  left  nostril  was 
dry,  and  the  opening  from  the  sinus  had  evidently  closed.  Ex- 
ceedingly fetid  matter  had  been  discharged  from  it  during  the 
etrly  stages  of  the  disease.  The  tumor  on  the  left  side  of  the 
ardi  of  the  palate  was  soft  and  elastic.  When  pressed,  dark- 
eolored  sanies  was  discharged  from  the  alveoli,  and  then,  for  a 
time,  ceased. 

The  alveolar  processes  being  in  a  necrosed  and  loose  condi- 
tion, it  was  with  some  difficulty  we  succeeded  in  removing  the 
Ucospids  and  the  first  and  second  superior  molars  of  the  left 
■de,  without  bringing  their  sockets  with  them.  The  operation 
118  followed  by  a  discharge  of  a  considerable  quantity  of  fetid 
liiiies;  and,  in  a  few  days,  the  alveoli  having  become  completely 
detiched  from  the  sound  bone,  we  removed  them,  together  with 
I  part  of  the  floor  of  the  antrum.  The  opening  thus  formed  into 
the  sinus  was  large  enough  to  admit  the  end  of  the  forefinger. 
Several  small  pieces  of  bone  were  afterwards  exfoliated  from 
where  the  teeth  had  been  extracted,  and  three  pieces  from  the 
left  side  of  the  arch  of  the  palate. 

Without  any  other  treatment,  the  place  from  which  the  teeth 
aid  alveoli  had  been  removed  had,  in  about  seven  weeks,  become 
tttirely  covered  with  firm  and  healthy  granulations,  except  the 
<qMning  that  communicated  with  the  maxillary  sinus.  From  the 
q^ng  into  the  antrum,  fetid  matter  was  still  discharged.  This 
became  less  and  less  offensive,  until,  at  the  expiration  of  six  or 
d|^t  weeks,  the  opening  into  the  nose  having  become  re-estab- 
lUied,  it  lost  its  fetid  odor,  and  the  aperture  at  the  base  of  the 
linos  soon  after  closed.  Thus,  in  a  little  more  than  three  months, 
ft  complete  cure  was  effected.  The  patient  left  the  city  in  the 
bnowing  spring,  and  we  have  not  since  heard  from  her. 

The  following  case  is  abridged  from  Bordenave's  Observations 
OB  the  Diseases  of  the  Antrum  Maxillare,  as  published  in  the 
Ifemoirs  of  the  Royal  Academy  of  Surgery. 
Ca8B  14th.    A  man,  whose   right  superior  maxilla,  at  the 
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upper  part,  had  been  swollen  for  abdut  three  months,  had,  at  the 
same  time,  a  soft  tumor  on  the  anterior  of  the  palate,  which,  on 
being  pressed,  caused  matter  to  be  discharged  from  the  nostril 
of  that  side.  These  affections,  together  with  tumefaction  of  the 
gums,  looseness  of  several  of  the  teeth,  and  fetid  breath,  induced 
M.  Planque,  under  whose  care  the  patient  was  placed,  to  suspect 
suppuration  of  the  maxillary  sinus,  complicated  with  a  scorbatic 
diathesis  of  the  general  system.  The  molars,  which  only  adhered 
to  the  gums,  having  been  extracted,  matter  was  discharged 
through  their  alveoli.  A  portion  of  the  maxillary  bone  was  now 
discovered  to  be  carious,  and  this,  in  about  a  month,  began  to 
loosen,  and  after  some  time,  a  piece  of  about  an  inch  and  a  half 
long,  and  half  an  inch  in  width,  exfoliated.  The  external  tamor 
disappeared ;  the  walls  of  the  sinus  approximated,  and  a  cicatrix 
ultimately  closed  the  opening. 

The  details  of  many  similar  cases  are  on  record,  but  it  woaH 
be  extending  the  limits  of  this  part  of  the  work  too  far  to  intro- 
duce them  here.  The  history  of  the  cases  already  given  will 
suffice  to  illustrate  the  treatment  of  these  affections.  We  wonld, 
however,  have  given  a  case  of  mollities  ossium  of  thewalhof 
this  cavity,  had  we  not,  while  treating  of  ulceration  of  the  lining 
membrane,  quoted  one  in  which  it  had  become  complicated  with 
this  affection. 

It  sometimes  happens,  when  a  very  large  opening  has  been 
formed  through  the  inferior  part  of  this  cavity,  that  it  does  not 
always  readily  close.  It  is  true  that  this  does  not  often  occur, 
unless  the  natural  opening  has  become  obliterated.  When  the 
parts  do  not  manifest  a  disposition  to  unite,  the  practice  intro- 
duced by  Bordenave  and  Scultet,  which  consists  in  cauteriiing 
the  interior  circumference  of  the  opening,  will,  in  most  instances, 
prove  successful.  If  this  and  all  other  means  fail,  the  opening 
may  be  closed  by  means  of  an  obturator  of  fine  gold.  This 
should  be  accurately  fitted  to  the  parts,  and  secured,  by  means 
of  a  broad  clasp,  to  a  molar  or  bicuspid  tooth,  and  if  there  be 
none  suitable  on  this  side  of  the  mouth,  to  which  it  can  be 
applied,  the  gold  should  be  extended  to  one  on  the  opposite  side. 
If  it  be  necessary  to  replace  the  lost  teeth  with  artificial  ones, 
these  may  be  so  mounted  that  the  plate  upon  which  they  are  set 
shall  cover  the  opening  into  the  maxillary  sinus,  and  thus  obfi*** 
the  necessity  of  any  other  obturator. 


CHAPTER    SEVENTH. 

TUMORS  OF  THE  LINING  MEMBRANE  AND  PERIOSTEUM 
OF  THE  MAXILLARY  SINUS. 

The  lining  membrane  and  periosteum  of  the  maxillary  sinus 
oceasionally  become  the  seat  of  fungous  and  other  tumors,  and 
in  consequence  of  the  concealed  situation  of  the  cavity,  morbid 
growths  originating  in  it  often  make  considerable  progress  be- 
fore they  attract  attention ;  hence,  the  efforts  of  art  for  their 
core,  which  might  otherwise  frequently  be  successful,  in  most 
iMtances  prove  unavailing.  The  presence  of  a  tumor  may  give 
rifle  to  all  the  diseases  to  which  its  osseous  walls  are  liable,  as 
veil  as  to  most  of  those  incident  to  its  soft  tissues.  As  soon  as 
Ae  morbid  growth  has  filled  the  sinus,  it  presses  upon  the  lining 
■onbrane,  excites  inflammation,  and  sometimes  ulceration,  caus- 
ing its  secretions  to  become  vitiated.  A  diseased  action  is  com- 
Bonicated  to  the  periosteum  of  the  surrounding  osseous  walls, 
this  ceases  to  furnish  the  hard  tissues,  with  the  healthy  juices 
which  they  require  for  their  preservation ;  the  periosteum  thickens, 
dcerates,  and  is  destroyed,  or  exudes  a  corrosive  fluid.  The 
hony  parietes  are  softened  or  become  affected  with  caries  or  ne- 
erosis,  and  one  or  more  fistulous  openings  are  formed  through 
the  cheek,  alveoli,  or  palatine  arch. 

These  are  not  the  only  effects  that  result  from  tumors  situated 
in  this  cavity.  As  they  increase  in  volume,  after  having  filled 
the  antrum,  they  gradually  distend  and  displace  its  bony  walls  ; 
the  floor  of  the  orbit  is  sometimes  elevated,  and  the  eye  more  or 
bn  forced  from  its  socket ;  the  palatine  arch  and  alveolar  ridge 
are  depressed,  and  the  teeth  loosen  and  drop  out.  When  the 
tnmor  is  of  a  soft  fungous  nature,  it  not  unfrequently  escapes 
through  the  alveoli  into  the  mouth,  and  after  forcing  the  jaws 
nnmder  to  their  greatest  extent,  protrudes  from  it  in  enormous 
Hisses.  Bertrandi  gives  the  history  of  a  case  of  polypus  cx- 
erescence  of  the  antrum,   which,   after  having  destroyed  the 
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palate,  anterior  part  of  the  maxillary  bone,  and  filled  the  month, 
forced  itself  up  into  the  orbit,  elevated  its  roof,  preyed  upon  the 
brain,  and  ultimately  occasioned  apoplexy  and  death.  Other 
similar  cases  are  on  record.  Mr.  Cooper  says  there  are  three 
specimens  of  diseased  antrum  in  the  museum  of  the  London  Uni- 
versity College.  The  tumor  in  two  of  these  had  **  made  its  wiy 
from  the  antrum  to  the  brain."  The  third  was  taken  from  t 
patient  of  his,  which  had  died.  The  tumor  in  this  case,  whid 
was  of  a  medullary  and  scirrhous  character,  forced  itself  op  into 
the  orbit,  displaced  the  eye,  and,  ultimately,  caused  the  death  of 
the  patient.  The  same  author  mentions  another  case ;  the  snk* 
ject  was  a  boy  in  St.  Bartholomew's  Hospital,  who  had  a  tumor 
of  the  antrum,  which  ''  made  its  way  through  the  orbital  plate 
of  the  frontal  bone  and  cribriform  plate  of  the  ethmoid  into  the 
cranium,*'  and  though  the  portion  of  it  that  entered  the  bnb 
was  as  large  as  a  small  orange,  he  says  the  boy  was  in  a  ood»- 
tose  state  only  about  forty-eight  hours  previously  to  his  deith. 

Tumors  occupying  the  maxillary  sinus  do  not  always  originate 
in  the  lining  membrane  or  periosteum.  They  sometimes  ariie 
from  the  pituitary  membrane  of  the  nose,  frontal  sinus,  or  eth- 
moidal cells,  and  after  having  found  their  way  into  this  cavity, 
augment  in  size,  until  they  produce  the  effects  just  deacribed. 
Some  suppose  that  the  morbid  productions  found  here,  originate 
more  frequently  in  the  cells  of  the  ethmoid  bone,  than  in  the 
lining  membrane  of  this  cavity. 

We  are  disposed  to  believe  that  this  opinion  is  not  weD 
founded,  and  that  it  has  chiefly  resulted  from  the  great  liability 
of  most  kinds  of  tumors  of  this  cavity,  to  be  reproduced  after 
having  been  extirpated — which  is  attributable  to  the  continuance 
of  the  cause  that  gave  rise  to  them  in  the  first  instance,  or  to 
their  imperfect  removal.  That  they  do,  however,  sometimea 
originate  in  the  ethmoidal  cells,  there  can  be  no  question. 

It  sometimes  happens  that  tumors  having  their  seat  in  the 
antrum,  after  having  filled  it,  make  their  way  into  the  noae, 
where  they  acquire  a  size  equal  to,  or  even  greater,  than  that 
which  they  had  previously  obtained,  thus  dividing  themselTefl}  ^ 
it  were,  into  two  parts — one  occupying  the  antrum,  and  the 
other  one  of  the  nasal  cavities.  Occurrences  of  this  sort  are 
not  unfrequent,  and  they  sometimes  mislead  as  to  the  real  ^^ 
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disease.  Thus,  a  polypus  of  the  antrum  i»  occasionally 
iRtaken  for  one  of  the  nose,  and  the  error  frequently  not  dis- 
;^\*ured  until  an  attempt  h  made  to  remove  it* 

The  character  of  morbid  growths,  in  this  cavity,  is  exceed- 
igly  variable,  according  to  the  causes  that  give  rise  to  them  and 
lo  state  of  the  constitutional  health  of  different  individuals, 
t?y  not  only  vary  in  their  appearance  and  striuittire,  but  in 
tr  degree  of  malignancy.  Some  are  of  a  healthy  flesh-color, 
ensitive,  but  not  painful,  and  present  a  smooth,  regular 
;  others  varying  in  their  consibtence  from  hard  to  soft, 
id  in  their  color  from  pale  yellow  to  deep  red  or  purple,  pre- 
tDting  a  rough,  irregular,  and  not  un  frequently  ulcerated  sur- 
ce,  and  are  more  or  less  sensitive  to  the  touch*  Some  have 
\eiT  origin  in  the  mucous  membrane;  others,  both  in  this  and 
le  periosteum.  Some  are  attached  by  a  broad  base;  others, 
^]y  by  a  mere  peduncle* 

f  As  it  regards  this  latter  description  of   tumors,  which  are 

mally  designated  by  the  name  of  polypi,  their  occurrence  in 

le  maxillary  sinus  is  questioned  by  some  writers.     Sir  Beoja- 

un  Brodie  does  not  believe  they  are  ever  found  in  this  cavity;* 

i\  in  this  opinion  Mr,  S.  Cooper  fully  concurs;  yet  that  they 

\e  occasionally  met  with,  seem^  to  be  conclusively  established  A 

escribed  by  M*  Bertrandi  in  his  treatise  on  Operative  Surgery, 

,  has  already  been  referred  to;  and  Bordenave,  in  his 

vations  on  the  Diseases  of  the  Antrum  Maxillare,  gives 

e  history  of  a  case  treated  by  M.  Doublet,     Rusch  declares 

at  he  has  twice  seen  polypus  of  this  cavity,  and  Pettit,  Lev- 

and  other  writers  also  affirm  that  they  have  found  polypi 

l,f     It  must  be  admitted,  then,  that  polypi  in  the  maxillary 

itls,  although  very  rare,  do  sometimes  occur :  althougii  otlier 

escriptions  of  tumors  are  more  frequently  met  with  in  this  cavity. 

)f  these,  some  are  of  a  simple  fibrous,  sarcomatous,  or  osteo- 

^rcomatous  nature, J  and  when  thoroughly  extirpated,  are  sel- 

om   repro<Iuced;  others  are  of  a  medullary  or  carcinomatous 

►cter.     These  last,  although  originating  in  the  mucoua  mem- 

blfdon  Hodfcftl  QfkteiUi,  fat  I)«cetalier,  IS34,  p.  fihO. 
Tf  Tr«ii«  d««  MjiUdictg  de  U  Bouch«t  torn*  1,  p*  212,  and  PaLx|)«a  de  U  M*lric«,  de  In 
p  et  du  NteA,  p.  253* 
Dfemor  IImmq's  A|ipeiidis  lo  Coapor's  Surgioal  Dictionary,  Amertoiui  udltioni 
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brane»  are  very  liable  to  be  reproduced  after  their  removd,  lad 
generally  occasion  the  dejitli  of  the  patient. 

It  t^ometime^  happens  that  several  fungous  tumors  spring  t^ 
from  opposite  points.  The  chances  of  cure,  when  this  it  tk 
case,  eE^pecially  if  they  are  of  a  maligmint  character^  art  gr^itlf 
lesftenod. 

Tumors  of  this  cavity  seldom  grow  rery  fast  during  tht  «r^ 
atages  of  their  formation;  but,  as  they  enlarge^  the  ncigbb^mif 
parts  become  involved  in  the  diseased  aetion,  and  they  aaramf  • 
character  of  greater  malignancy  and  increase  nion*  raniillT  hi 
stse. 


SYMPT05IS. 

The  occurrence  of  tumors  in  the  maxillary  sinus  is  rarelj  i^ 
companied   by  symptoms  differing  materially  from   th 
sioned   by  many  of  the  other  affections   that  locate  the... 
here,  previously  to  their  having  c^btained  a  size  8ufficii*«Uy  htp 
to  fill  it.     After  they  have  filled  the  sinus,  the  indications  w« 
bet^ome  le88  e<|uivocal.     Swelling  of  the  cheek,  depr  '  *i* 

palatine  arch  and  alveolar  ridge,  loosening  of  the  m.  -iif 

teeth  of  the  affected  side,  inflammation  and  apongines^  <*(  ^ 
girni^,  elevation  of  the  floor  of  the  orbit,  and  protrusion  or  cob- 
cealment  of  the  eye,  are  symptoms  which  reisult  from  the  pre»*oc» 
of  tumors  in  this  cavity ;  but  they  are  not  peculiar  to  tkeii 
affections,  as  many  of  them  are  produced  by  rancouB  enfc^ 
ment  of  the  sinus.  When  to  these  is  superadded  the  di8cbii|» 
of  bloody  sanies  from  the  nose*  or  from  one  or  more  fisnkii 
openings  through  the  cheek,  alveolar  ridge,  or  paUtto«  irdi. 
the  dia«;nosis  will  be  conclusive,  and  the  existence  of  a  toaiarit 
the  antrum  established  beyond  doubt. 

There  are  also  other  signs  by  which  the  <K5Cum?nce  of  a  morUI 
growth  in  this  cavity  may  be  known  t  iifi.  for  example,  droppiig 
out  tif  the  superior  molars  of  the  affected  side,  and  the  pniuuii* 
of  portions  of  the  tumor  through  the  alveoli. 

The  pain  is  seldom  severe  until  the  tumor  haa  filled  the  rafitjt 
unlesa  the  excresence  is,  from  the  first,  of  a  malignant  charade 
aa  it  augments  in  sixe  and  farces  the  walls  of  the  sinus 
it  becomes  more  and  more  severe.     Sometimea,  during  tht 
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reas  of  the  disease,  it  becomes  most  excruciatiDg.  In  a  case 
f  faDgus-hematodes  of  this  cavity,  irhich  the  author  had  an 
pportnnity  of  witnessing  in  1835,  the  patient  was  in  the  habit 
f  taking  upwards  of  two  tea-spoonfuls  of  black  drop  at  a  time, 
or  the  procurement  of  ease  and  sleep. 

In  addition  to  the  foregoing  symptoms,  several  of  the  affections 
klready  described,  together  with  their  attendant  symptoms,  not 
infrequently  result  from  tumors  in  this  cavity.  Inflammation 
Mid  ulceration  of  its  lining  membrane,  a  purulent  condition  of 
its  secretions,  caries,  necrosis,  and  softening  of  its  osseous  walls, 
seldom  fail  to  attend  some  of  the  stages  of  the  formation  of  the 
morbid  productions  under  consideration.  It  is  unnecessary  to 
mention  the  symptoms  peculiar  to  each  variety  of  tumor,  as 

they  are  given  by  writers  on  general  surgery. 

CAUSES. 

Most  writers  on  the  affections  of  the  maxillary  sinus,  are  of 
opinioD  that  tumors  in  this  cavity  result  spontaneously,  as  a 
ooDseqiience  of  some  specific  constitutional  vice,  independently 
•f  local  causes.  We  do  not  believe  that  they  are  ever  developed 
ipontaneously.  That  a  bad  habit  of  body,  or  some  constitutional 
nee  is  necessary  to  their  production,  is  very  probable ;  but  that 
this  is  capable  of  giving  rise  to  them  in  parts  uninfluenced  by 
loeal  irritation,  we  think  exceedingly  questionable.  Having, 
Iwwever,  already  expressed  our  views  with  regard  to  the  agency 
of  particular  habits  of  body  and  constitutional  vices  in  the  pro- 
daction  of  disease  in  this  cavity,  it  will  not  be  necessary  to 
repeat  what  we  have  before  said  upon  the  subject.  It  will  be 
lofficient  to  remark  that  most,  if  not  all  of  the  morbid  excres- 
cences met  with,  result  from  local  irritation,  favored  by  constitu- 
tional vices ;  and  that  both  are  necessary  to  their  production. 

TREATMENT. 

It  is  only  in  the  earlier  stages  of  the  formation  of  tumors  in 
this  cavity,  that  surgical  treatment  can  be  adopted  with  success, 
and  even  then,  their  entire  extirpation  is  absolutely  essential, 
otherwise  a  speedy  return  of  the  disease  is  certain.     But,  pre- 
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paratory  to  the  removal  of  the  diseased  structure,  a  large  open- 
injf  should  be  made  into  the  antrum,  so  as  to  expose  as  mnchrf 
it  as  possible.  Deschamps  recommends  as  the  most  proper  phiee 
for  effecting  this,  when  the  alveolar  ridge  has  been  started,  the 
removal  of  the  first  or  second  molar,  and  the  perforation  of  the 
sinus  through  its  socket  with  a  ^^  three-sided  trocar  of  suitable 
dimensions."  When  the  alveolar  ridge  and  teeth  are  sound, lie 
directs  the  opening  to  be  made  through  the  outer  wall  of  tke 
sinus  above  the  ridge,  and  this,  he  thinks,  on  account  of  its  being 
more  direct,  is  preferable  to  the  other  mode.  An  opening  mtj 
be  easily  effected  in  either  way  into  the  sinus,  as  its  walls  are 
generally  so  much  softened  as  to  offer  but  little  resistance. 

When  the  opening  is  made  through  the  external  parietes,  the 
instrument  recommended  by  Mr.  Thomas  Bell,  for  cuttiog  awij 
the  bone  after  it  has  been  exposed,  is  a  "  strong  hooked  knife," 
which  is  probably  as  well  adapted  to  the  purpose  as  any  thateu 
be  used.  Some  surgeons  employ  strong  curved  scissors,  but  the 
hooked  knife  we  think  preferable. 

A  free  opening  having  been  effected,  a  finger  of  the  operator 
should  be  introduced,  and  the  nature  of  the  diseased  stractore 
ascertained.     This  done,  he  will   be   able   to  determine  whit 
course  to  pursue  for  its  removal.     If  the  tumor  partakes  of  the 
character  of  polypus,  it  may  be  seized  with  a  pair  of  forceps,  sni 
torn  away ;  if  it  be  attached  by  a  broad  base,  its  extirpation  will 
be  most  readily  effected  with  a  knife.     But  even  with  this,  it 
is  often  exceedingly  difficult  to  effect  its  total  removal ;  so  that 
it  not  unfrequently  becomes  necessary  to  employ  the  actual  or 
potential  cautery ;  for,  if  any  small  portions  be  left  behind,  as 
has  before  been  stated,  a  reproduction  of  the  disease  will  gene* 
rally  very  soon  take  place.    When  the  disease  has  originated,  or 
is  seated  in  the  periosteum,  the  actual  cautery  has  proved  to  be 
the  most  effectual  means  of  preventing  its  return.     French  stff- 
geons  have  applied  it  with  great  success.     Desault,  in  a  cas«  ^- 
fungous  tumor,  succeeded  in  effecting  a  cure,  after  three  i^pr^' 
cations.     The  root  of  the  disease  can  often  be  destroyed  by  ^^ 
employment  of  this,  when  less  effectual  means  would  fail.        ^ 
it  is  important,  when  it  is  had  recourse  to,  that  it  should  ^^^ 
such  a  degree  of  heat  as  to  accomplish  the  object  instantano^^-^ 
else  the  inflammation  that  would  otherwise  be  excited  in 
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sorroanding  parts,  by  its  application,  would  greatly  retard,  if  it 
did  not  prevent,  the  core.  Mr.  Thomas  Bell  says,  ^'  the  white 
heat  should  be  employed." 

In  remarking  upon  the  bold  practice  of  the  French  surgeons 
in  the  treatment  of  these  affections,  the  author  just  quoted 
remarks:  ^'It  is  worthy  of  our  praise  and  imitation;  the  timidity 
which,  until  very  lately,  almost  excluded  the  use  of  the  actual 
cautery  in  this  country,  has  been  one  cause,  and  that  a  very 
prevalent  one,  of  failure  in  the  treatment  of  some  of  these 
eases ;  but  it  is  not  so  easy  to  account  for  the  still  more  culpable 
dread,  which  has,  in  so  many  instances,  prevented  any  attempt 
being  made  to  extirpate  the  disease;  a  degree  of  pusillanimity, 
which  is  at  once  an  opprobrium  on  the  profession  and  a  fatal 
injustice  to  the  sufferers;  who,  thus  abandoned  to  the  unre- 
strained progress  of  the  disease,  are  left  to  perish  by  a  lingering 
and  most  painful  process,  without  even  an  attempt  being  hazarded 
for  their  relief." 

The  foregoing  comparison,  instituted  by  Mr.  Bell,  between 
the  practice  of  the  French  and  English  surgeons  in  the  treat- 
ment of  tumors  of  the  maxillary  sinus,  is  certainly  correct.  But 
it  b  due  to  truth  to  say,  that  the  bold  practice  of  the  former  has 
been  fully  and  successfully  emulated  by  American  surgeons. 
Dr.  A.  H.  Stevens,  Professor  of  Surgery  in  the  University  of 
New  Tork,  in  1828,  in  a  case  of  fungous  tumor,  attached  by  a 
broad  base  to  the  lower  part  of  the  antrum,  removed  a  large 
portion  of  the  lower  and  anterior  parts  of  the  upper  jaw.  The 
patient  recovered,  and  is  said  to  be  living,  twenty  years  after 
the  operation.*  In  1841,  Dr.  J.  C.  Warren,  of  Boston,  for  a 
ease  of  cephalomatous  tumor  of  this  cavity,  removed  the  superior 
maxiUary  bone.  This  operation  was  also  successful.f  The 
nme  operation  was  performed  soon  after,  and  for  the  removal 
of  a  tumor  of  the  antrum  with  success,  by  Dr.  R.  D.  Mussey, 
of  Cincinnati ;%  and  Dr.  Fare,  of  Columbia,  South  Carolina,  has 
performed  the  operation  twice  with  success. 

Thus  it  will  be  perceived,  that  the  disease  under  consideration 
not  uufrequently  calls  for  one  of  the  most  formidable  operations 

*  Appendix  to  Cooper's  Surgical  Dictionary,  p.  30. 
t  Boston  Medical  and  8argical  Journal  for  1842. 
I  Western  Lancet  for  1842. 
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in  Bnrgefj^  and  tbat  by  it^  manj  unfortunate  sufferers  htTel 
snmtdied  from  the  very  jaws  of  death*     The  application 
cauterj,  however,  often   becomes  necessary  to  prevent  « ] 
dnetian  of  the  excrescence,  and  there  are  many  caac*d  in  wliieiil 
it  cannot  be  repressed  even  by  this  mean^.      The  result  of  thtl 
most  thorongh  and  best  directed  treatment  depends  on  tbeMit^j 
of  the  constitution  and  the  nature  of  the  disease.     In  deprived 
habits  and  shattered  constitutions,  if  the  tumor  is  of  a  careiootUA* | 
tons  character,  a  cure  need  never  be  expected. 

The  hemorrhage,  during  the  operation  for  the  remcnral  of  ti»| 
motrs  of  the  antrum,  is  sometimes  so  profuse  as  to  require  v€rf  | 
prompt  and  active  means  to  arrest  it.  It  may,  generally,  bow- 
ever,  be  controlled  by  the  employment  of  eompre&ses  and  »ai^  | 
able  styptics ;  should  these  fail,  the  actual  cautery  must  be  m-  \ 
floned  to* 

The  history  of  the  following  cases  taken  from  various  iiorbv 
will  perhaps  furnish  a  more  correct  idea  of  the  methods  of  treat- 
ment most  proper  to  be  pursued  than  any  description  iirhichcoBU 
otherwise  be  given.  The  first  three  cases  are  uken  from  ik# 
Memoires  de  TAc^idemie  Royale  de  Chirurgie,* 

Case  loth.  A  man  about  thirty-five  years  of  age,  bad  ft  fl«#l^J 
tUDOfi  the  size  of  a  large  pea,  situated  in  a  apace  formed  bj  t^ 
decay  of  the  first  and  second  superior  molars  of  the  left  «ii*» 
This  tumor  caused  a  dull  pain ;  it  was  excised,  and  the  ftcuul 
cautery  applied  to  arrest  the  bleeding  and  destroy  the  remaiaaf 
portions  of  the  excrescence.  It  re-apjieared,  and  three  omntli 
after  was  double  the  size  of  the  former,  and  impeded  ma^ticattii' 
The  two  decayed  teeth  were  loose,  and  the  others  were  paiiif«il 
and  fetid  matter  escaped  through  the  nose  and  mouth* 

After  the  extraction  of  the  two  decayed  teeth,  M*  Diberirai^ 
discovering  that  the  tumor  had  its  seat  in  the  auurttoa,  araeJ  ii  i 
with  polypus-foroeps  and  brought  the  whole  of  it  away.    -Aftll  | 
the  extraction  of  the  tumor^  the  openmg  through  the  alfwl» 
was  large  enough  to  admit  the  little  finger.     M.  I>ttbtrtn» 
next  destroyed  such  portions  of  tlie  alveoli  and  maxillary  ! 
as  were  decayed.     After  the  extirpation  of  the  tumor^  hm  favi  | 
it  necessary  to  introduce  a  plug  of  cotton   into  tb«  aatrnPt^j 
arrest  the  hemorrhage  that  followed  the  operattoti. 

*  Tome  13.  obs.  1,  5  lyjd  7th,  pp.  3T3,  SST  «b4  4fi. 
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The  secretions  of  the  maxillary  sinus  ceased  to  exhale  an  un- 
pleasant odor:  in  three  days  they  became  healthy,  and  in  leas 
»one  month,  the  patient  was  restored  to  health,  and  the  open- 
■om  the  mouth  into  this  cavity  was  closed  with  firm  granu- 
is.  The  tumor  just  described  was  of  the  simple  non-malig- 
kind,  but  had  it  not  been  completely  eradicated,  it  would, 
«|btle8s,  have  soon  re-appeared. 

^B|9E  16th*  Acohtthus  reports  the  case  of  a  womiin  thirty 
^■b  of  age,  w4io,  in  1693,  came  to  Pologue  in  Silesia,  in  search 
HRrl  for  a  peculiar  disease  of  the  antrum,  under  which  she  was 
lUioriDg.     Some  time  after  the  extraction  of  a  tooth   from  the 

Plide  of  the  upper  jaw,  a  small  tumor  appeared  in  its  alveolus, 
made  such  progress  that  in  two  years  it  attained  the  size  of 
he  doubled  fist.  It  occupied  nearly  the  whole  cavity  of  the 
pOQth,  and  distended  the  jaw  to  such  a  degree  that  it  was  feared 
^Hpuld  rupture  it.  The  lower  jaw  was  depressed,  the  lips  could 
^Pbe  made  to  meet,  and  the  tumor  increased  so  fast,  that  in  a 
ew  weeks  the  woman's  life  was  despaired  of — being  threatened 
fiih  death  from  suffocation,  hunger  and  thirst.  Under  these 
ircumstances,  Acolathus  determined  to  attempt  a  cure. 
^gCbe  tumor  was  very  hard,  and  occupied  the  greatest  part  of 
^Balatine  arch;  the  upper  teeth  of  the  left  side  were  in  its 
^tre.  The  operation  was  commenced  by  enlarging  the  mouth, 
leginning  at  the  commissure  of  the  lips,  and  passing  it  trans- 
mBe\y  through  the  cheek.  This  enabled  Acoluthus  to  attack 
^HXterior  of  the  tumor  with  a  curvetl  bistoury.  The  excres- 
toe©  was  as  hard  as  cartihige,  and  scarcely  yielded  to  cutting 
ristruments  applied  by  a  strong  hand.     He,  however,  succeeded 

Kaoving  three  or  four  teeth,  together  with  a  portion  of  the 
or  maxillary  bone.  The  operation,  as  yet,  had  extended 
a  the  external  half  of  the  tumor:  the  other,  which  filled 
h^  palatine  fo^sa,  he  says,  it  was  impossible  to  bring  away, 
^•removal  of  that  was  effected  only  by  piecemeal,  and  at  dif- 
\frent  times.  The  operation  was  long,  laborious  and  very  psiin- 
iil«  The  actual  cautery  was  applied  to  tfio  bleeding  vessels  and 
tingotts  flesh.  Tlie  appearance  of  the  patient,  a  few  days  after 
lie  operation,  was  such  as  to  iospirje  hope  of  a  favorable  termi- 
mtion  of  the  disease-  The  actual  cautery  was  applied  several 
itid  finally  there  were  no  indications  of  the  re-appearance 
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of  the  excrescence,  except  at  the  point  where  it  bud  first  oiw3 
nateiL     Some  portioiis  of  bone  were  afterwnrd  foQml  tcib» 
rioas,  and  the  removal  of  these  was   followed 
speedy  cure* 

This  operation  is  allu<led  to  by  M.  Velpeaii^  as  etuhracing^ 
removal  of  the  entire  superior  maxillary  bono;  but  '^  '^rim 
gcription  here  given,  it  would  appear  that  only  a  -  rum 

of  the  bone  waa  taken  away.     The  alveolar  ndge  and  mitnor 
parietes  of  the  sinus  only  were  removed*      The  hbtfirv  of 
case,  however,  imperfect  a^  it  h,  proves  that   the  resmrm 
art  are  adequate  to  the  cure  of  many  of  the  modi  fonttidiUe 
of  the  affections  of  this  cavity,  if   they   are  not  deiayed  ton 
long. 

Another  case,  taken  from  the  Memoirs  of  the  Royal  AoidfBt 
of  Surgery,  is  described  by  the  author  in  bis  dissertation  m^ 
diseases  of  this  cavity;  for  the  particulars  of  which  lh«rcftdff 
is  referred  to  page  131  of  that  work. 

Cask  17ih.  A  young  lady  of  Picardy  having  been  erpoftNlta 
the  changes  of  weather  for  three  years,  in  attending  to  \mi%m 
which  required  her  to  be  much  on  horseback^  experienced.  At  th« 
end  of  the  first  year,  a  chilly  sensation  in  her  left  check;  tliii 
increased,  and  the  cheek  became  swollen,  the  molar  teetli  of  tk 
affected  side  loosened,  ami  two  dropped  oat* 

The  swelling  of  the  cheek  increased,  and  she  was  affected  »itl 
lancinating  pains  in  that  side  of  the  face ;  the  breath  htmm 
offvmivt\  iind  she  lost  two  more  teeth.  Becoming  alafiupil,  dt* 
went  to  Ilouen  to  obtain  medical  advice.  Receiving  no utiifiN' 
lion,  she  went  to  Paris,  and  applied,  November  20tb,  17M  •> 
M.  Croissant  de  Qarengeot,  who  found  her  face  greatly  ili4|' 
ured.  Her  month,  he  says,  was  on  the  right  «ide,  the  Mt  li^ 
of  her  nose  much  elevated,  the  left  cheek  very  large,  uttl  lb 
upper  lip  greatly  thickened.  Bluish  flesh  of  the  sise  oftaolht 
occupied  the  alveoli  of  the  teeth  which  had  dropped  ont;  ikl 
left  side  of  tlte  roof  of  the  palate  was  thrown  inward.  io<l 
semhled  the  exterior  projection  of  the  efaet^k.  The  anterior 
of  the  antrum  and  left  nasal  bone  had  become  softened,  andtb 
whole  cavity  was  filled  with  fungous  flesh. 

M,  Garengeot  commenced  the  operation  by  eetxing  the 
excrescence  which  had  appeared  through  the  alveoli. 
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ID(1  cutting  it  away ;  and  be  says  he  incised  transverselj^ 
ry  day,  from  witliin  the  mouth,  the  buccinator  muBcle,  and 
f»ught  away  part  of  it,  as  well  a«  the  flesh  which  so  much  aug- 
foled  tba  size  of  the  jaw. 

frUe  hemorrhage  was  so  abundant,  that  it  was  iniposaible  to 
^eed  further  with  the  operation.  The  excrescence  was  rapidly 
l^rgduced  after  each  operation ;  these  excisions  were  repeated 
fBu  or  eight  limes  in  six  weeks,  and  tlie  hemorrhage  each  time 
^■j^ry  great.  The  seat  of  the  disease  was  in  the  anterior  of 
^Bdus*  The  fungous  fles.h  contained  in  this  eavjty  was  re* 
^^»  OS  well^  also,  a^  some  osseous  projections. 
SThe  excrescence  continuing  to  be  reproduced,  tbe  patient  no 
Iger   refused  to  have  the  actual  cautery  applied ;  the  use  of 

»h  was  re*^orted  to  twice  a  day  for  eight  dnys.  Tlie  success, 
If.  Gnrengeot,  which  followed  this  treatment,  was  incredible, 
nesb  soon  took  on  a  healthy  consistence,  about  two* thirds 
BS  palatine  arch  rettirned  to  it?^  natural  situation,  and  the 
jlior  of  the  mouth  gradually  disappeared, 
e  application  of  the  cautery  was  continued  once  a  day  for 
fee  weeks,  and  the  patient  did  nothing;  more  than  to  use  a 
gbtly  stimulating  and  astringent  gargle.  On  the  20th  of 
prch  she  returned  home  cured. 
It  is  very  probable  that  had  the  6rst  operation  in  the  case  just 

Bibedbeen  thorough,  there  would  have  been  no  return  of  the 
W%  for  it  is  evident  from  the  description  which  M.  Garengeot 
^of  the  operation,  that  the  seat  of  the  affection  was  not 
ed  until  it  had  been  repeated  seven  or  eight  times ;  and 
en,  we  think  it  very  likely,  not  until  he  had  recourse  to  the 
lui^l  cautery* 

iThe  utility  of  the  actual  cautery,  not  only  for  the  purpose  of 
hMiigldy  destroying  every  remaining  vestige  of  fungous  tumor 
^B  antrum  after  their  removal,  but  also  for  the  suppression 
^Hborrhage,  would  seem  to  be  fully  established  by  the  result 
ftm  treatment  of  cases  sixteen  and  seventeen. 
J  The  employment  of  arsenieal   preparations   has,  in  some  in- 

EB,  been  found  highly  advantageous  in  repressing  the  growth 
gous  excrescences.  The  following  case  is  cited  by  Mr. 
13  Bell  as  an  example.* 

•  Annt.  Pbywoh  Mid  DbeMCi  of  tho  Xoeth,  p.  2S3, 
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Case  18th.  "  James  Woodley  was  admitted  into  Guy's  Hos- 
pital September  4th,  1821,  for  a  fungous  exostosis  which  ftroee 
from  the  antrum  maxillare,  and  made  its  way  through  the  paUte. 
After  his  admission  he  had  the  fungus  removed  two  or  three 
times,  and  a  variety  of  caustic  applications  were  afterward  made 
use  of,  notwithstanding  which  the  tumor  reappeared.  At  length 
Sir  A.  Cooper,  after  having  made  an  incision  from  the  comer  of 
the  mouth  outward  through  the  cheek,  removed  the  tumor  from 
a  greater  depth  than  had  previously  been  effected.  After  this 
operation  the  wound  in  the  cheek  readily  healed,  and  the  follow- 
ing strong  solution  of  arsenic  was  daily  applied  to  the  part  from 
whence  the  tumor  had  been  removed. 

^     Arsenic,  ozid.  alb.  5  vi. 
Potass,  subcarb.  q.  s. 
Aq.  distillat 

Misce  et  fiat  solotio. 

"  The  solution  required  to  be  diluted  in  the  first  instance  on 
account  of  its  occasioning  him  a  good  deal  of  pain ;  in  a  few 
days,  however,  he  used  it  of  the  strength  mentioned  in  the  for- 
mula.    It  was  applied  regularly  every  afternoon,  after  which  he 
did  not  take  any  food  until  the  following  day.     At  the  time  of 
its  application  he  had  a  piece  of  oiled  silk,  of  a  horse-shoe  shap^) 
passed  into  the  mouth,  its  sides  being  turned  up  to  prevent  th^ 
solution  escaping  into  the  mouth ;  his  head  then  hanging  down  ove^ 
a  basin,  a  piece  of  sponge  moderately  saturated  with  the  solution 
was  applied  to  the  disease  upon  the  oiled  silk,  and  pressed  again^ 
the  part ;  such  of  the  solution  as  was  then  pressed  out,  passe^ 
along  the  channel  of  the  oiled  silk  into  the  basin  over  which  th 
head  was  hanging,  and  the  saliva  escaped  behind  the  oiled  silt 
into  the  same  utensil.     He  kept  the  sponge  in  this  situation 
until  it  gave  him  considerable  pain,  when  it  was  removed  anJ 
the  mouth  carefully  washed.     He  sufiered  great   pain  in  hifl 
mouth  during  the  period  of  cure ;  but  the  arsenic  did  not  pro- 
duce any  other  unpleasant   symptoms.     This  application  waff 
continued  for  a  few  weeks,  at  the  end  of  which  time  he  was  com- 
pletely cured ;  a  cavity  was  left  in  the  site  of  the  tumor,  which^ 
however,  gradually  became  covered  by  a  continuation  of  the 
membrane  which  naturally  lines  the  palate. 
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The  maxillary  sinus  is  sometimes  occupied  by  fungous  tumors^ 
rigiuattng  in  the  alveoli  of  the  molar  touth,  or  from  the  roots 
f  theiM>  teeth*  The  following  is  a  case  which  cnme  under  the 
bdervation  of  the  author  in  February,  1840: 

►  Cask  19.     Mism  L ,  of  Baltimore,  agetl  twenty-two,  of  a 

ilioas  temperament,  called  to  connult  up  in  relation  to  the  con- 
ition  of  her  teeth,  un  the  10th  of  February,  1846.  On  exaraina- 
lon,  the  crowns  of  the  first  and  second  superior  mohirs  of  the 
jft  side  were  found  badly  decayed,  and  from  the  destruction  of 
lie  iTfeater  portion  of  their  sockets,  much  loosened.  The  gums 
in  either  side  were  swollen,  spongy  and  had  a  livid  appearance ; 
Vom  between  the  edge»  of  which,  whenever  the  teeth  were 
»oehed,  thin,  fetid  mutter,  occusioujilly  streaked  with  blotni  and 

Eus.  was  discharged*     8he  complained  of  a  sensation  of  fullness, 
nd  occasionally  of  slight  pain  in  her  left  cheek.     The  affected 
lolars  had  been  troublesome  and  sensitive  to  the  touch  for  nearly 
hree  years  ;  arising,  a.*^  she  supposed,  from  a  severe  cold,  for 
bout  that  time  she  sufiered,  for  nearly  two  weeks,  the  most  vio- 
nt  pain  in  these  teeth.     She  had  several  times,  subsequently, 
ecn  nrged  by  her  friends  to  have  the  teeth  removed,  but  the 
fdread  of  pain  had  prevented  her  from  submitting  to  the  opera-/ 
bion. 

t  Fearing   that   the   diseased   condition   of  the   sockets  of  the 
ffected  molars  had  extended  to  the  antrum,  and  confidtnit  that 
he  parts  immediately  involved  could  not  be  restored  to  health 
f'While  they  remained  in  the  mouth,  we  advised  her  to  have  them 
removed,  to  which,  after  much  persuasion,  she  consented. 

The  gtmis  being  separated  from  tlie  teeth,  we  grasped  the  first 
li^molar  with  a  pair  of  forceps,  and  proceeded  to  remove  it.  It 
'f  readily  yielded  to  a  very  alight  force,  but  the  moment  this  was 

tupplied,  a  gu^h  of  blood  issued  from  the  left  nostril^  and  the  com- 
plete renioval  of  the  tooth  was  prevented  by  a  fungous  excres- 
cenee  wluch  had  originated  at  the  extremity  of  its  roots,  and 
passed  up  into  the  antrum ;  the  true  nature  of  the  affection  at 
once  suggested  itself*  The  tooth,  }ifter  being  partially  removed, 
-was  liberated  by  cutting  the  excrescence. 

The  hemorrhage  for  a  few  minutes  was  profuse,  but  after  it 
had  partially  subsided,  the  socket  was  examined,  when  an  open- 
ing was  discovered  through  the  floor  of  the  antrum,  large  enough 
3T 


570 


TREATMENT  OP  TDMOEfi^    ETC, 


ta  admit  the  end  of  the  little  finger ;  the  fuogooB  peduncle,  after 
its  separation  from  the  roots  of  the  tooth,  hanng  cHmtrected,  bd 
passed  up  into  this  cavity.     This  wjis  now  pnrtially  explored  bf 
meaits  of  a  gnaall  probe^  and  found  to  be  nearly  filled  witb  i  toft 
spongy  tuinor>  which  blf  d   profusely  from   the  slightest  injury* 
Finding  a  portion  of  the  floor  of  the  antruna,  tack  of  the  tiMtk  j 
which  had  just  been  extracted,  in  a  necrosed  eonditioiif  &&<]  fu- 
tiftlly  exfoliated,  we  extracted  the  second  molar,  (which  als^i  bd  | 
a  fungous  excrescence  upon  the  extremity  of  ita  roots,  pft8»in|^ip 
through  an  opening  from   the  socket  into  this  caTity»)  aad  tiitB 
removed  the  dead  bone*     This  occupied  the  space  bctw«ea  the  i 
two  teeth. 

An  opening  was  now  formed  through  the  floor  of  the  antnoa, 
of  about  an  inch  in  length,  and  more  than  a  quarter  of  an  i^A 
in  width,  which  enabled  us  to  explore  the  interior  of  theant^ 
more  thoroughly  than  we  had  previously  been  able  to  do,  TW 
tumor,  which  at  first  had  completely  filled  it,  had,  from  tk 
hemorrhage  occasioned  by  the  laceration  of  the  veaaek  hitam 
80  reduced  in  size,  that  we  were  enabled  to  pass  a  amatl  emvi 
probe  betw^een  it  and  the  walls  of  the  sinus,  thus  proving tbitM 
had  no  connection  with  any  part  of  the  cavity.  There  wai,  tfclf^ 
fore,  no  danger  that  the  excrescence  would  be  reproduced  dm 
its  removal,  which  was  done  piecemeal,  with  a  small  sharp-poiDilil 
hook,  and  a  narrow-bladed  knife.  The  opening  throagli  lit 
alveolar  border,  in  the  antrum,  soon  closed,  and  the  part^,  ill 
abort  time,  were  restored  to  a  healthy  condition. 

What  would  have  been  the  result,  in  this  case,  had  the  W^ 
been  permitted  to  remainj  is  not  difficult  to  conjeotare,    B*  ] 
pressure  of  the  excrescence,  as  it  augmented  in  site,  wwld  bw 
caused  necrosis  of  the  entire  floor  (if  not  of  the  walk  wf  ^ 
antrum),   which  would  ultimately  have    become  displaced  •■ . 
detached,    carrying   the  diseased  teeth   with   it.     But,  i» 
meantime,  other  parts  might  have  become  involTed  inft»< 
and  more  unmanageable  form  of  disease. 

In  the  treatment  of  tumors  of  this  cavity,  it  sometimes  Woo"* 
necessary  for  their  complete  eradication  to  remove  the  tf^W* 
superior  maxilhiry  bone,  and  the  following  is  the  method  pBi^ 
by  Mr,  Lis  ton  in  the  performance  of  this  formidable  op*Titi««^ 

The  extent  of  the  disease  being  accurately  asocrt»iiie^i<  *^ 
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mi«  of  separation  arc*  decided  upon.     SuppoBing  the  malar 
involved,  the  instriitnents  employed  are — a  pair  of  straight 
forceps,  a  full  sized  bistoury,   copper  spatula,  powerful 
[*ra,  artery  forceps,  a  small  saw,  and  needles  for  interrupted 
[twisted  sutures.     lie  commences  the  operation  by  extracting 
Ural  incisor,  either  on  the  affected  wide  or  the  opposite,  as 
bIzo  of  the  tumor  taay  require.     The  point  of  the  bistoury 
rTEen  carried  from  the  external  angular  process  of  the  frontal 
bone  through  the  cheek  down  to  the  corner  of  the  mouth;  the 

Bion  being  guided  by  placing  the  fore  and  middle  fingers  in 
jftvity  of  the  mouth.  A  second  incision  is  made  along  the 
ma,  connecting  with  the  first.  The  knife  is  now  pushed 
Ikrgugh  the  integumeDt  to  the  nasal  process  of  the  superior 
^Hllaii  detaching  the  ala  from  the  bone,  and  cutting  through 
|m  lip  in  the  median  line.  The  flap  is  dissected  up  and  held 
by  an  assistant;  the  inferior  oblique  muscle,  infra-orbital  nerve, 
ind  other  soft  parts  attached  to  the  floor  of  the  orbit,  are  cut, 
pjid  supported  by  a  narrow  bent  spatula, 

I  The  section  of  the  bone  comes  next  in  order.  This  is  made 
^tth  the  cutting  forceps,  dividing  in  succession  the  junction  of 
Ihe  malar  bone,  the  zygomatic  arch,  tlie  nasal  process  of  the 
ftuperior  maxilla,  and  then  with  strong  scissors,  after  having 
liotched  the  alveolar  process,  one  blade  is  passed  into  the  mouth, 
,  the  other  into  the  nostril  of  the  affected  side,  and  the  palatine 
,  b  cut  through.  At  this  stage,  the  carotid  artery  is,  if 
sary^  compressed.  The  tumor  is  now  turned  down  from  its 
.aod  the  remaining  attachments  divided,  preserving,  if  pos- 
^ible^  the  palatine  plate  of  the  palate  bone  with  the  velum  palati. 
The  branches  of  the  internal  maxillary  artery  being  torn  and 
ptretched,  may  not  require  a  ligature.  The  patient  is  now 
blaced  in  a  reclining  posture,  the  cavity  sponged  out  and 
fexaEnined,  and  all  vessels  that  are  seen,  whether  bleeding  or  not, 
Ire  secured  with  a  ligature,  and  the  ends  cut  off*  The  space 
cupied  by  the  tumor  and  removed  structures  are  filled  with 
lot^  and  the  edges  of  the  w^ound  united  with  either  the  inter- 
ipted  or  twisted  suture.  No  dressing  is  applied,  plasters, 
lages,  etc.,  being  thought  useless.  In  twenty-four  hourSj 
I  of  the  sutures  are  withdrawn,  and  plasters  then  applied; 
^rty-eight  hours  they  are  all  removed,  the  wound  by  this 
frae  having  adhered. 
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Other  methods  have  been  proposed  for  excision  of  the  npp^^ 
jaw.    Ferguson  begins  his  incision  from  the  margin  of  the  upp^^^ 
lip,  carries  it  to  the  nostril,  and  along  the  ala  to  within  half  flEr-  '^ 
inch  of  the  inner  canthus;  a  second  incision  extends  from  tk-     « 
angle  of  the  mouth  to  the  zygomatic  process,  and  a  third  at  righi^K^ 
angles  to  this  last,  extending  from  the  external  angular  proces-— *« 
of  the  frontal  bone  toward  the  neck  of  the  lower  jaw.     Grensooj^l 
lets  fall  a  vertical  incision  from  near  the  inner  canthus,  an< 
divides  the  upper  lip  entirely  through  over  the  canine  tooth; 
tranverse  cut,  beginning  on  a  level  with  the  nostril,  extends  froi 
this  to  the  forepart  of  the  lobe  of  the  ear.     A  third  incision, 
commencing  about  half  an  inch    from   the  outer  aide  of  th 
external  canthus,  is  carried  down  almost  vertically,  and  toachin, 
the  outer  extremity  of  the  transverse  incision.     Two  flaps  an 
thus  formed,  the  one  superior  and  dissected  upward,  the  otbei^K: 
inferior  and  turned  downward. 

Professor  Warren  and  M.  Velpeau  use  a  single  incision  similar*^ 

in  shape,  and  extending  from  the  external  canthus,  at  its  tem 

poral  margin,  to  the  angle  of  the  mouth.  From  this  incision  a-^ 
flap  is  dissected  upward  from  the  surface  of  the  bone,  the  ala  ^ 
detached  from  the  nose,  and  the  whole  turned  upward  toward  J 
the  forehead.  From  the  same  incision  another  flap  is  turned  J 
downward  sufliciently  to  expose  the  malar  and  maxillary  bones. 

The  use  of  the  saw  and  cutting  forceps,  and,  if  necessary,  the 
chisel  and  mallet,  and  the  actual  cautery,  together  with  the  secu- 
ring of  the  arteries  by  ligature ;  in  a  word,  the  dressing  of  the 
wound  in  all  these  different  ways  is  nearly  the  same  as  that  al- 
ready described.* 

There  are  a  number  of  highly  interesting  cases  of  sarcoma- 
tous^ carcinomatous,  and  other  tumors  of  the  maxillary  sinus,  in 
Jounlain's  Treatise  on  the  Surgical  Diseases  of  the  Mouth;  some 
of  which  we  had  intended  to  introduce  into  this  book,  but  feared 
that  it  would  extend  it  to  too  great  a  length.  A  number  of 
equally  interesting  cases,  reported  in  various  other  work8,t  w^»  " 

for  the  same  reason,  excluded. 

*  Linton's  rrmcttcal  Sur^r^rr:  Ferpi9N>ii*»  Pnctical  Sargery:  Panooast's  OperatiTe 
Svirie^rT :  Ch«>Ha5*  Sr^tem  of  Sarp^rx,  mnd  I>rait*«  Sar;peon*s  Vade  Meeam. 

t  Jottnial  a«  Cbinir|CN>.  torn,  i:  Pamuui  Ckir«rpc*l  Jownul^tOB.  i;  (E«Trefl  Cbir. 
d*  Dc9*ttU«  p«r  BWbat,  torn,  ii:  N«w  LooiioB  Med.  Jo«r.  roL  i;  Biehora.  Du.  de 
IV>It(4«  in  «atT\^  lli^rliaiv^ri      Traa«.  of  t^  SociHr  for  tha  iMproreaMDt  of  Med.  aad 
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In  conclusion,  we  would  remark,  that  Professor  Pattison  pro- 
posed tying  the  carotid  artory,  in  1820,  for  the  dispersion  of 
fungous  tumors  of  the  maxillary  sinus.  He  was  induced  to  re- 
commend this  method  of  treatment  from  the  consideration,  that 
the  capability  of  action  of  a  part  is  proportioned  to  its  vascu- 
larity, and  that  by  thus  cutting  off  the  citculation  of  blood  to  it, 
the  morbid  growth  would  slough  and  be  thrown  off.  He  says 
this  practice  has  been  successful  where  it  has  been  adopted  in  all 
the  eases  that  had  come  to  his  knowledge.* 

Surg.  Knowledge.    Reoaeil  Periodiqae  de  la  Soo.  de  Med.,  torn,  ii;  No.  0,  Edinburgh 
Med.  Mid  Chir.  Jonr.,  Nos.  83  and  84;   Traite  des  Maladies  Chinirgicales,  torn,  iv; 
Tnite  dee  Maladies  des  Fosses  Nasales;  New  York  Jour,  of  Med.  and  Snrgery;  West- 
ern Lancet;  Cooper's  Surgical  Dictionary;  Benj.  Bell's  Surgery,  vol.  iv,  Ao. 
*  Appendix  to  Sorgioal  Anatomy  of  the  Head  and  Neck,  pp.  477-8. 
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inent  and  with  outlines  less  perfectly  defined.  An  exosto- 
m  has  been  known  to  oc<^upy  the  whole  extent  of  the  surface  of 
•  t>oiie.  "  The  whole  exteroal  surface  of  one  of  the  bones  of  the 
•kulj  was  found  occupied  by  an  exostojiis*  while  the  cerebral  sur- 
face of  the  same  bone  was  in  a  natural  state.*  Both  sides  and 
"*^  whole  thickness  of  bones  are  occasionally  affected  hj  M^  dis- 
^^«e.     This  is  what  Sir  Astley  Cooper  calls  periosteal  exostosis. 

This  disease  is  i^aid  to  attack  some  bones  more  frequently  than 
Others.  Those  of  the  skull,  the  lower  jaw,  sternum,  hunierus, 
I'ftdiua,  ulna*  femur,  tibia  and  bones  of  the  carpus  are  the  most 
STibjf^ct  to  it.  It  also  very  frequently  attacks  the  upper  jaw ; 
in  fact,  none  of  the  bones  of  the  body  are  altogether  exempt 
from  it. 

The  texture  of  exostosis  is  sometimes  spongy  and  cellular,  at 
other  times,  very  dense.  Dr.  E.  Carmichael,  a  distinguished 
surgeon  and  physician,  formerly  of  Fredericksburg,  described  to 
the  writer,  a  few  years  since,  an  exostosis  of  the  superior  maxilla, 
which  had,  a  short  time  before,  fallen  under  his  observation, 
larger  than  a  hen's  egg,  and  as  solid  as  ivory.  Exostosis  of  the 
ni<Jts  of  the  teeth  is  always  hard,  and  instances  are  sometimes 
met  with  of  osseous  tumors  upon  other  bones  possessed  of  nearly 
an  equal  degree  of  solidity.  Exostoses  of  this  description  grow 
less  rapidly  than  those  which  are  more  cellular ;  but  they  some- 
times acquire  a  very  large  size.  It  is  not,  however,  uncommon 
for  sucli,  after  having  attained  a  greater  or  less  size,  to  cease  to 

w,  .ind  "remain  stationary"  through  life,  without  giving  rise 

any  very  serious  or  unpleasant  c«^>nsequences. 

Exostoses  sometimes  attain  an  enormous  size,  and  especially 
upon  cylindrical  bones;  very  large  ones,  too,  are  frequently  met 
with  upon  the  maxillae.  The  largest  one,  we  believe,  of  the 
maxillary  sinus,  of  which  medical  history  furtiisfies  any  account, 
is  exhibited  upon  a  specimen  of  morbid  anatomy,  presented,  in 
1767^  by  M.  Beuupreau,  to  the  French  Academy.  A  descrip- 
tion and  drawing  of  this  tumor  is  contained  in  the  Memoirs  of 
the  Royal  Academy  of  Surgery,  hut  we  have  no  account  of  the 
bieturj  of  its  formation,  nor  of  the  symptoms  attending  it.  The 
occupies  the  whole  of  the  right  maxillary  sinus,  and  sev- 
the  neighboring  bones  are  involved  in  it.     It  is  very 

*  Amoiieoo  •ditioo  of  Goapor't  Surgicul  Divtiouary.  p.  362. 
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large  near  its  base,  and  projects  from  the  lower  part  of  the  orbit, 
forward  and  downward,  six  inches.  Its  largest  circumferences 
about  twelve  inches.  The  upper  part  of  the  maxillary  bone, 
says  Bordenave,  projects  on  the  side  of  the  orbit,  and  straightens 
the  cavity ;  the  os  unguis  is  included  in  the  mass  of  the  tumor, 
and  is  represented  as  being  nearly  effaced.  The  nasal  bonea  of 
the  left  side  are  displaced,  and  the  right  nostril  entirely  cloged 
up,  and  the  exostosis  projects  so  much  on  the  left  side  as  to  be 
nearly  underneath  the  malar  bone.  The  inferior  part  of  the 
maxillary  bone,  says  our  author,  is  so  extended  near  its  base, 
that  it  inclines  obliquely  to  the  left,  and  the  pterygoid  apophyae* 
of  this  side  are  larger  than  those  of  the  other.  The  malar  bone 
is  described  as  being  involved  in  the  upper  and  external  part  of 
the  exostosis,  which  extends  to  the  left  maxillary  bone. 

Externally,  says  Bordenave,  the  tumor  bad  a  smooth  and  pol- 
ished appearance ;  its  upper  part  was  very  hard ;  below,  its  sub- 
stance had  become  thinner,  was  deficient  in  some  places,  and  the 
interior  of  the  exostosis  was  exposed.  The  substance  of  the  bone 
was  spongy  and  porous,  and,  in  appearance,  not  unlike  pumice- 
stone.  The  walls  were  thick,  and  measured,  in  some  places,  one 
inch.* 

From  this  brief  description,  taken  from  an  account  given  by 
Bordenave,  some  idea  may  be  formed  of  the  dimensions  and  ap- 
pearance of  this  enormous  and  most  remarkable  exostosis. 

A  case  of  exostosis  of  each  antrum  is  described  by  Sir  AstleJ 
Cooper,  both  of  which  forced  themselves  up  into  the  orbits,  an*^ 
pushed  the  eyes  from  their  sockets.  One  made  its  way  into  ib^ 
brain,  and  caused  the  death  of  the  patient.f 

Mr.  Thomas  Bell  does  not  believe  in  the  occurrence  of  "tnt 
exostosis  upon  the  bony  parietes"  of  this  cavity,  but  too  man^ 
examples  have  presented  themselves,  to  leave  any  room  foi 
doubt  upon  the  subject.  Although  none  may  ever  have  falleii 
under  his  own  immediate  observation,  there  are  many  well  au- 
thenticated cases  on  record;  but,  apart  from  these,  we  think  iC 
would  be  difficult  to  assign  any  sound  reasons  for  supposing  that 
the  osseous  walls  of  this  cavity  should  be  more  exempt  from  the 
disease  than  other  bones  of  the  body. 

*  Memoircfl  do  V  Aoadomie  Rojale  de  Chimrg.,  t  xiii,  obs.  xii,  p.  412. 
f  Surgioal  Essays,  purt  i,  p.  157. 
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SYMPTOMS. 

tmh  of  the  Vinlh  of  the  maxillary  sirnis  is  gener^Hlj  bo 
>U8,  thai  the  presence  of  the  disease  is  not,  for  a  long  time, 
Buspected,  When  it  results  from  venereal  vice,  Boyer 
8,  it  18  preceded  by  acute  pain,  extending  at  first  to  alraost 
^ery  part  of  the  bone,  but  afterward  confining  itself  to  the 
i^cied  portion.  When  it  is  occasioned  by  scrofula,  the  same 
tells  us,  it  is  attended  by  a  duller  and  less  severe  pain; 
SymptamH  of  exostosis  resulting  from  causes  purely  local — 
ll^  for  example,  as  a  blow — are  very  similar.*  These  signs 
^fbtnmon  to  the  disease  wherever  it  may  bo  situated,  and  when 
f%  seated  in  the  maxillary  einus,  they  do  not  distinguish  it 
|dui   many  of  the  otlier  a  flections  that  occur  here.     Further- 

KLhe  disease  not  un frequently  gives   rise  to  symptoms  at- 
i  upon  several  of  the  other  affections  of  this  cavity,  so 
reviously  to  the   distension  of  its  walls,  it  may  be   con- 
bd  with  inflammation  of  the  lining  membrane,  or  with  sar- 
aufi  or  other  tumors.     After  it  has  filled  the  sinus,  or  very 
lerably  thickened  its  exterior  walls,  it  will  cause  them  to 
firmer  resistance  to  presfsure  than  any  of  the  other  dis- 
of  this  cavity.     When,  there  Fori?,  they  have  become  dis- 
Jed,  if  tbey  are  firm  and  unyielding  to  pressure,  the  presence 
exostasis  may  be  inferred* 


CAUSES. 

ere  is  a  difi*erence  of  opinion  among  writers  on  the  diseases 

les,  with  regard  to  the  causes  of  exostosis.     Certain  con- 

Jttuional   diseases,  such  as  ^*  scrofula  and  Iue*8  venerea,**  are 

kuogbt  by  some  to  give  rise  to  the  aff*ection.     That  the  last  of 

diseitses  is  favorable  to  its  production,  is  we  believe,  ad- 

by  all;  but  Sir  Astloy  Cooper  declares  that  no  evidence 

?t  been  adduced  to  prove  that  the  former  is  ever  concerned 

I  production.     Others  impute  the  disease  to  local  irritation 

ed  by  contusions,  fractures,  &c.     It  is  probably  dependent 

Dn  both  local  and  constitutional  causes,  neither  being  capable, 

^ndently  of  the  other,  of  producing  it. 

•  Tmitd  tie»  Mftlndieji  Chimrgkalei,  U  iii,  p.  645. 
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TREATMENT. 


A  variety  of  plans  has  been  recommended  for  the  treittiMil 
of  this  disease ;  and  Bordenave  ai?sures  us  it  may  W  cnrwt  it 
Buitable  remedies  are  applied  before  it  has  ac/|uired  much  PoMitj. 
Assuming  that  it  sometimes  results  from  ctonstiiutionivl  cau«»» 
he  directs  that  the  treatment  should  be  commenced  by  tbc  eir 
ployment  of  such  means  as  are  indiented  by  the  nature  of  ib 
vice  with  which  the  patient  may  be  affected.  If  a  venerwl  fiw 
be  present,  the  use  of  mercurial  medicines  nre  recointn^nW- 
The  author  last  mentioned  says*  he  has  known  it  to  be  succr*' 
fully  treated  with  mercury.  Topical  applications.  =v^  ^  ^ 
tations  and  cataplasm&4,  have  also  been  found  servi 
advises  poultices  of  linseed  meal,  and  a  decoction  of  tbo  ' 
of  henbane  and  nightshade/*  Iodine  and  mercury  haf#  Wtt  j 
employed,  but  not,  we  believe*  with  any  decided  iidvanta|e.  StI 
Astley  Cooper  thinks  the  best  internal  remedy  is  *'oxj 
of  mercury,  together  with  the  compound  decoctiou  iif 
parilla/'  We  believe,  with  Boyer,  that  a  dispersion  *" 
ostosis  can  never  be  effected.  Its  progrc^ss  may,  pr: 
partially  arrested^  but  we  do  not  believe  that  it  ia  ever  t»ki«i 
by  the  absorbents.  It  is  not  advisable  to  remove  an  rxo 
unless  it  continues  to  augment  and  is  likely  to  become  daag 
or  is  productive  of  serious  inconvenience. 

When  the  remedies  which  have  been  mentioned^  after  httil|| 
been  thoroughly  tried,  prove  unsuccessful,  and  it  becomes  i 
sary  to  remove  the  exostosis,  the  tumor  should  be  fully  eip 
first,  by  the  dissection  of  the  gum  and  other  soft  parts  I 
exterior  walls  of  the  sinus,  and,  second,  by  the  perfor 
this  cavity  with  a  trephine,  or  such  other  instrument  m\ 
most  conveniently  employed*  This  part  of  the  operatioii,  1 
simple,  should  be  conducted  with  care.     K  the  tunof  o 
and  attached  by  a  very  broad  base,  its  removal  will 
prove  more  difficult:  yet  by  menns  of  suilaldy  coastmcttdl 
scissors,  knives,  &c.,  it  may,  in  most  instances,  be  a^oanp 
An  external  wound  through  the  cheek  should  always*  if] 
be  avoided. 

The  method  of  operating,  however,  will  be  best  uod 
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n  description  of  that  pursued  in  the  two  following  cases.  The 
t  was  treated  by  Dr.  Ji.  A.  Rodrigues,  dentist,  of  Charleston, 
C,  and  reported  by  him  for  the  American  Journal  of  Medical 

fk  21&t.  **  On  the  14th  of  August,  1837,  Charity,  a  servant 
Inn  of  Mrs,  Miller,  called  on  me  to  ascertain  whether  I  could 
•d  her  any  relief  in  her  wretched  condition.  She  had  heen 
ring  un<ler  incessant  and  agonizing  pain  in  the  antrum  high- 
Bum  of  the  right  side,  which  she  regarded  as  the  conse- 
we  of  the  impaired  condition  of  the  teelh.  On  this  aupposi- 
jbe  had  several  of  them  extracted,  w^itbout  any  appreciable 
^ent  of  her  suft'erings.  Yet,  deluded  with  the  belief  that 
?  one  of  the  remaining  teeth  was  the  secret  agent  of  all  she 

{I,  she  persisted  in  having  more  extracted*     Still,  the  evil 
ed,  the  suffering  was  unabated,  the  cause  undetected ;  and 
to  the  depression  of  her  hopes,  and  the  aggravation  of 
,  a  purulent  discharge  oozed  from  the  empty  Hockets  of 
ictcd  side.     She  again  had  recourse  to  meilical  advice, 
Og  that  this  phusis  of  her  malady  might  lead  to  some  indica- 
iat  would  relieve  her;  at  least,  that  it  might  reveal  its 
'sources,  its  condition,  and  its  prospect  of  being  remedi- 
^And  here,  for  the  fii-st  time,  was*  it  suggested  that  the 

waa  in  an  unsound  state. 
Jiras  at  this  moment,  under  these  circumstances,  that  she 
I  to  me  to  perform  an  operation,  which  her  medical  adviser 
to  be  indispensable.     At  first,  I  imagined  it  to  be  an 
^froin  which  the  pus  was  discharged,  because  of  the  strange 
jns  experienced,  and  the  greater  frequency  of  tliis  disease 
bers  peculiar  to  this  part.     I  inserted  a  trocar  into  the 
et  of  the  second  molar,  and  instead  of  the  gush  of  matter  I 
pected,  the  passage  of  the  instrument  was  intercepted  by 
dense,  impervious  substance.     The  existence  of  «n  exos- 
forced  itself  on  me.     To  make  assurance  doubly  sure, 
cceas  to  several  of  my  medical  friends,  among  whom  was 
idings.     On  examination  of  the  part,  the  consideration 
fpymptoma,  and  the  obstinate  nature  of  the  disease,  they 
ed  with  me  in  opinion,  that  an  exostosis  was  present,  and 
sole  indication  of  relief  was  its  extirpation.     Accord* 
the  18th  of  August,  these  gentlemen,  with  several  others 
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of  the  profession,  were  present  when  I  proceeded  to  perform  tie 
operation.  With  a  common  scalpel,  I  dissected  away  the  gum 
from  the  canine  tooth  to  the  last  molar,  raised  the  flap  which  it 
made  from  the  alveolar  process,  and  with  a  trephine  opened  into 
the  cavity.  Success  was  easier  than  had  been  anticipated,  b 
consequence  of  the  carious  condition  of  the  bone,  which  was  80 
general  on  the  affected  side,  as  to  reach  from  the  second  incisor 
anteriorly  to  the  pterygoid  process  posteriorly.  The  extemil 
parietes  ^f  the  cavity  shared  in  the  loss  of  substance,  so  that 
the  bony  tumor  which  filled  up  and  occupied  it,  could  be  readily 
reached.  The  trephine  was  applied,  the  cavity  enlarged,  and 
the  exostosis  removed.  It  measured  in  circumference  three 
inches,  was  light,  and  cancelated  on  its  surface,  but  dense  and 
more  resisting  in  its  internal  layers.  There  was  little  or  no 
hemorrhage  to  dehiy  the  operation,  or  any  application  necesBary 
to  arrest  it.  After  removing  every  spiculum  of  diseased  bone, 
and  cleansing  out  the  cavity,  the  flap  was  replaced,  and  the  cure 
was  entrusted  to  nature.  Granulations  sprouted  up  in  full  laxn- 
riance,  and  in  the  short  period  of  four  weeks,  the  woman  was  in 
the  enjoyment  of  excellent  health."* 

That  the  foregoing  was  a  case  of  true  exostosis  of  the  maxilliry 
sinus,  does  not  admit  of  doubt ;  and  it  is  to  be  regretted,  that 
there  is  not  more  of  the  early  history  of  the  disease,  and  the 
circumstances  connected  with  its  development.  They  migkt, 
perhaps,  lead  to  a  correct  explanation  of  the  causes  that  ga^e 
rise  to  it.  The  presence  of  local  irritants  in  the  immediate 
vicinity  of  this  cavity,  is  proven  by  the  fact  that  the  patient's 
teeth  were  in  a  diseased  condition ;  but  to  what  extent  they  may 
have  contributed  to  the  production  of  exostosis  it  is  impossible 
to  determine,  since  we  are  not  furnished  with  any  information 
concerning  the  state  of  her  general  health.  She  may  have  been 
affected  with  some  constitutional  vice,  or  peculiar  habit  of  body* 
whereby  the  osseous  structures  of  the  system  were  predisposed 
to  affections  of  this  description ;  requiring  only  the  presence  of 
some  local  irritant  to  induce  the  morbid  action  necessary  to  their 
development.  If  all  the  circumstances  connected  with  the  pren- 
ous  history  of  the  case  could  be  ascertained,  they  would,  we  be- 
lieve, show  that  such  predisposition  did  exist,  and  that  each 

*  AmerioMi  Joarnal  of  Medie«l  Seteaoe. 
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ion  was  excited  by  the  irritation  produced  by  the  diseased 
ch. 

7hen  the  exostosis  is  so  situated  as  to  prevent  its  complete 
io?aI,  the  application  of  the  actual  cautery  to  any  remaining 
bions  will  prove  serviceable,  by  causing  such  parts  to  exfoliate. 
»  history  of  a  case  is  related  by  M.  Bordenave,  as  treated  by 
Bunge,  in  which  a  portion  of  the  extostois  was  left,  and 
sh  ultimately  caused  the  death  of  the  patient.  This  would 
>ably  have  been  prevented,  had  an  exfoliation  of  ther  remain- 
diseased  portion  of  bone  been  brought  about  by  an  applica- 

of  the  actual  cautery. 
'^SE  22d.'^  The  subject  of  this  case  was  a  man  33  years  of 
.  He  had  been  for  a  long  time  afflicted  with  a  tumor  in  the 
on  of  the  right  antrum.  It  depressed  the  palatine  process 
Lhe  maxillary  bone  and  the  palate  bone  of  the  affected  side 
mch  a  manner  as  to  restrict  the  movements  of  the  tongue, 
ie  on  the  other  side  it  pressed  against  the  floor  of  the  orbit 
IB  to  cause  a  protrusion  of  the  eye.  Anteriorly,  it  had  de- 
ed a  portion  of  the  maxillary  and  malar  bones  which  covered 
md  extended  to  the  most  dependent  part  of  the  nose,  extend- 
backward  as  far  as  the  posterior  mouth:  it  also  exerted 
ilar  pressure  and  displacement  in  a  lateral  direction. 
Lfter  having  exposed  the  anterior  parietes  of  the  antrum,  M. 
rid  could  see  the  uppermost  part  of  the  projection  of  the 
lOr,  which  was  of  a  spherical  shape,  and  nearly  three  inches 
[iameter;  and,  after  having  elevated  this  part,  he  discovered 
tumor,  which  was  white  and  hard,  although  spongy,  and 
ipied  the  whole  cavity,  changing  its  form  and  increasing  its 
ensions  to  an  extraordinary  degree.  The  greater  portion  of 
hard  osseous  substance,  although  firmly  adhering  to  almost 
ry  part  of  its  bony  envelope,  was  detached  by  a  persevering 
>loyment  of  various  means,  such  as  the  crotchet,  elevator, 
jeon's  rasp,  etc.  In  doing  this,  he  inflicted  some  injury  upon 
floor  of  the  orbit;  and  to  some  portions  of  exostosis  which 
.  adhered  to  the  palatine  process  of  the  maxillary  bone,  he 
3ral  times  applied  th^  actual  cautery. 

Ln  opening  was  formed  by  this  operation  four  and  a  half 
les  deep,  and  from  right  to  left  more  than  three  inches ;  but 

•  Memoires  de  TAcademie  Rojale  de  Chimrg.,  t  xiii.,  obs.  xi.,  p.  408. 
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the  use  of  the  cautery  speedily  effected  a  cure,  which  voold  not 
perhaps  have  been  otherwise  successful. 

Exostosis  of  the  maxillary  sinus  often  gives  rise  to  other 
morbid  conditions  of  this  cavity,  the  remedial  indications  of 
which  should  be  properly  attended  to^  as  should  also  those  of 
any  constitutional  affection,  vice,  or  habit  of  body  that  the 
patient  may  be  laboring  under  at  the  time.  When,  however, 
the  exostosis  is  not  complicated  with  any  other  disease  of  the 
cavity,  the  restorative  energies  of  nature  will  generally  be  all 
that  is  required,  after  its  removal,  to  complete  the  cure. 


CHAPTER    NINTH. 

WOUNDS  OF  THE  OSSEOUS  PARIETES  OF  THE 
xM AXILLARY  SINUS, 


The  walls  of  tlie  maxillary  sinus  are  sometimes  fractured  by 
|klow»  and  pierced  by  sharp-pointed  instruments.  Faucliaid 
liiention§  a  case,  in  winch  a  canine  tooth  had  been  driven  up  into 
it,*  This  is  an  accideut  that  rarely  happens.  Tbe  instance  here 
lalladed  to,  i8»  we  believe,  the  only  one  on  record ;  and,  as  might 
he  supposed,  it  was  followed  by  severe  pain,  and  ultimately  gave 
fise  to  a  tumor  upon  the  cheek  near  the  nose,  with  three  fistulous 
Dpenings,  from  which  fetid  mutter  was  dischargeJ.  The  sinus 
Iiaving  been  opened,  and  the  tooth  taken  from  it,  a  cure  was  at 
once  effected. 

It  often  happens  that,  when  the  walls  of  the  sinus  are  fractured 
pj  a  blow  or  other  mechanical  violence^  portions  of  the  bone  and 
foreign  bodies  are  tlriven  into  the  cavity  ;  these,  remaining  there, 
become  a  constant  source  of  irritation  to  the  lining  membrane, 
lind,  not  unfrcquently,  a  hidden  cause  of  other  and  more  malig- 
iLftnt  forma  of  disease?.  Bordenave  describes  the  case  of  a  French 
officer,  who  had  the  walls  of  the  maxillary  sinus  fractured  by  a 
Iragment  of  a  bomb*shell.     Dre^ssings  were  applied  to  the  wound, 

ftit  it  did  not  heal;  upon  examination  sometime  after  by  M. 
Allouel,  several  pieces  of  bone  and  a  splinter  which  nearly  filled 
the  cavity  were  found.  These  were  removi^d,  but  a  cure  was  not 
immediately  effected ;  a  fistulous  opening  still  remained,  and  it 
"jraa  not  until  a  long  time  after,  when  another  splinter  came  away, 
that  the  external  opening  healed.  The  same  writer  mentions  the 
case  of  a  man  who  had  a  nail  forced  head  foremost,  by  the  dis- 
charge of  a  gun,  into  his  right  cheek  and  maxillary  sinus.     The 

opening  became  fistulous,  and  although  the  point  of  the  nail  was 
tubseqnently  discharged,  it  was  not  until  M.  Faubert  had  removed 
the  remaining  part,  that  the  fistula  closed. 


•  Us  Obimrglen  DentiftOp  torn,  i,  page  391. 
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Contused  wounds  of  the  antrum  are  often  complicated  with 
fracture  of  the  osseous  parietes;  so  that  the  effects  resulting 
from  them  are  more  to  be  dreaded  than  those  which  would  be 
produced  simply  by  the  penetration  of  a  sharp  instrument. 

TREATMENT. 

The  nature  and  extent  of  the  injury  inflicted,  should  determine 
the  treatment  most  proper  to  be  adopted  for  wounds  of  this  cavity. 
Complicated  as  they  in  most  instances  are  by  the  presence  of  ex- 
traneous substances,  the  removal  of  these  constitutes  the  first, 
and  not  unfrequently,  the  only  remedial  indication ;  therefore 
when  any  extraneous  bodies,  or  portions  of  bone,  have  been 
forced  into  the  sinus,  they  should  all  be  carefully  removed.  The 
external  wound  may  next  be  dressed  with  adhesive  slips  to  pre- 
vent the  formation  of  an  unsightly  cicatrix.  If  constitutional 
symptoms  supervene,  they  should  be  met  with  appropriate  reme- 
dies. 

The  following  interesting  case  of  a  wound  of  the  maxillary 
sinus,  inflicted  with  a  dirk-knife,  treated  by  W.  H.  Donne,  M.D., 
of  Louisville,  Ky.,  is  taken  from  the  "Western  Journal  of  Medi- 
cine and  Surgery  :'* 

Case  23d.  "  Schuti,  a  gardener,  aged  forty-two  years,  a  native 
of  Germany,  in  a  rencontre  with  an  athletic  man,  on  the  3d  of 
May,  1840,  was  struck  with  a  dirk-knife,  which  entered  about 
an  inch  above  the  right  superciliary  arch,  passed  through  the 
corresponding  eyelid  downward  and  backward,  evacuating  the 
humors  of  the  eye,  and  penetrating  the  antrum.  The  globe  of 
the  eye  was  divided  by  a  vertical  incision,  through  which  the 
aqueous  humor  escaped  ;  the  iris  was  extensively  detached  at  the 
ciliary  margin,  and  could  be  partially  seen  through  the  trans- 
parent cornea,  its  surface  being  somewhat  obscured  by  small 
coagula.  The  hemorrhage  was  slight  and  easily  controlled  by 
moderate  pressure.  The  patient  complained  of  intense  pain  m 
the  temple  and  cheek  of  the  wounded  side  shooting  far  into  the 
orbit.  Three  points  of  interrupted  suture  were  used  to  approxi- 
mate the  edges  of  the  divided  eye.  Lint,  saturated  with  lauda- 
num and  warm  water,  constituted  the  dressing. 

"May  4th.  Some  tumefaction  in  the  eyelid;  pulse  110;  tongfl« 
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coated  and  dry ;  skin  hot ;  patient  had  spent  a  very  restless 
night.  Ordered  following  medicine:  tart,  emetic,  gr.  i.;  sulph. 
magnesisB,  Sss. ;  to  be  dissolved  in  one-half  pint  of  water,  and  a 
table*Bpoonful  to  be  taken  every  half-hour,  until  nausea  is  in- 
duced; after  which  the  interval  may  be  increased. 

^*May  5th.  Bowels  freely  evacuated;  pain  less;  skin  moist; 
pulse  90  and  soft.  From  this  period  until  the  wound  healed — 
a  space  of  three  weeks — no  constitutional  symptoms  of  an  unto- 
ward character  occurred.  The  patient,  however,  contended  that 
a  portion  of  the  knife-blade  remained  in  the  roof  of  his  mouth. 
But,  on  the  most  careful  examination,  no  foreign  body  could  be 
detected. 

"  On  the  10th  of  August,  1842,  Mr.  Schuti  called  and  re- 
quested Dr.  Donne  to  examine  his  mouth,  stating  that  for  six 
months  past  he  had  been  annoyed  by  a  rough,  projecting  sub- 
stance, which,  some  person  had  informed  him,  was  a  piece  of 
dead  bone,  but  which  he  believed  to  be  the  point  of  the  knife, 
that  had  been  driven  down  into  the  bone  by  the  violence  of  the 
blow.  On  looking  into  the  mouth,  a  small  black  speck  was  dis- 
cernible about  one-half  inch  from  the  interval  between  the  first 
and  second  molar  teeth.  The  parts  adjacent  were  somewhat 
tumefied  and  inflamed.  Dr.  Donne  made  several  attempts  to 
extract  this  body  with  a  pair  of  common  dissecting  forceps,  but 
found  it  immovably  fixed  in  the  substance  of  the  bone.  By  dis- 
secting around  it  with  a  bistoury,  down  to  the  palate  process  of 
the  superior  maxillary  bone,  he  was  enabled  to  get  a  firmer  hold, 
and,  with  a  pair  of  curved  tooth -forceps,  succeeded  in  removing 
a  fragment  of  the  blade,  one  and  one-fourth  inches  in  length  and 
three-fourths  in  width  at  the  widest  part;  the  extraction  was 
not  effected  without  considerable  violence,  and  was  attended 
with  extreme  sufiering.  The  fragment  came  out  with  an  audible 
snap,  which  induced  those  present  to  suppose,  at  first,  that  it 
had  been  broken ;  but,  on  inspecting  its  surface  closely,  no  evi- 
dence of  recent  fracture  could  be  seen.  Upon  probing  the 
aperture  through  which  the  fragment  had  been  extracted,  no 
other  piece  could  be  detected.  This  opening  would  scarcely  ad- 
mit the  curved  probe,  which  Dr.  Donne  passed  into  the  antrum, 
in  order  to  satisfy  himself  that  the  whole  of  the  foreign  body 
was  removed.  The  next  day  there  was  a  slight  discharge  from 
38 
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the  aperture,  though  the  patient  has  suffered  yery  little  pain 
since  the  operation.'' 

The  foregoing  is  certainly  one  of  the  most  singular  cases  of 
which  we  have  any  account,  and  the  most  remarkable  circum- 
stance connected  with  it  is,  that  no  more  injury  should  have  re- 
sulted from  the  presence,  for  so  long  a  time,  in  the  maxillarj 
sinus,  of  the  fragment  of  the  dirk.  In  the  cases  previously  no- 
ticed, as  reported  by  Bordenave,  disease  of  the  mucous  mem- 
brane of  the  antrum  and  the  discharge  of  fetid  sanies  resulted 
from  the  presence  of  the  foreign  bodies  in  this  cavity.  The 
same  effect  was  also  produced  in  the  case  described  by  Fauchard, 
where  the  canine  tooth  had  been  forced  up  into  the  antrum. 


CHAPTER    TENTH. 


FOREIGN  BODIES  IN  THE  MAXILLA.RY  SINUS. 


HAT  foreign  bodies  are  sometimes  admitttMl  into  the  maxillary 
Bintis  through  woonds  penetrating  its  exterior  parietes,  has 
already  been  shown^  but  that  they  should  gain  access  to  it  in  any 
'C^ber  way^  would  seem  almost  impossible.  The  smallness  and 
peculiar  situation  of  the  nasal  opening  which  communicates  with 
lit,  ODe  might  think,  would  preclude  the  introduction  of  extra- 
'  neons  substances  of  any  kind  through  it ;  yet  they  have  been  found 
here  when  they  could  have  gained  admission  in  no  other  way. 
There  are  several  well  authenticated  cii&qs  on  record  in  which 
worms  have  been  found  in  this  cavity.  But  the  case  mentioned 
by  Bordenave,  in  the  Memoirs  of  the  Royal  Academy,  of  a  dis- 
eased maxillary  sinus,  from  which  several  worms  were  at  different 
times  discharged,  does  not  prove  that  they  obtained  admission 
into  it  through  the  nasal  opening ;  for  in  this  case,  a  fistulous 
opening  from  the  cavity  had  existed  for  a  long  time  previously 
to  the  discharge  of  the  worms,  and  it  is  very  probable  that  they 
potrodaced  themselves  through  this  opening.  A  cause  sufficient 
ki  have  produced  the  disease  in  the  sinus  had  been  operating  for 

o  years,  immediately  preceding  its  manifestation,  the  patient, 
luring  the  whole  of  this  time,  having  been  aflected  with  pain  in 

e  superior  teeth  of  the  affected  side. 

Deschamps,  says  his  colleague  in  la  Charit<^  Hospital,  found 

worm  four  inches  long  in  the  maxillary  sinos  of  a  soldier, 
^hom  he  was  dissecting ;  and  the  same  writer  informs  us  that  a 
linilar  example  is  furnished  in  the  Journal  of  Medicine.  The 
piirticulars  of  a  case  which  came  under  the  observation  of  Mr. 
Ueysbam,  physician,  of  Carlisle,  England,  are  contained  in 
Cooper*8  Surgical  Dictionary.  The  subject  of  this  case  wa^  a 
strong  woman,  sixty  years  of  age,  who  was  in  the  habit  of  taking 
;reat  deal  of  snuff.  She  was  affected  for  a  number  of  years 
severe  pain  in  the  region  of  the  maxillary  sinus^  which  ex- 
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tended  over  one  side  of  the  head.     She  was  never  entirely  fr  ^ 
from  this  pain,  but  it  was  greater  in  cold  than  in  warm  weaih^*^^- 
For  the  purpose  of  obtaining  relief,  she  had  been  twice  salivate^^™-^ 
and  had  taken  various  anodyne  medicines ;  the  pain,  howev^  "^^ 
instead  of  being  mitigated  by  these  means,  became  more  sever 
Her  teeth  on  the  affected  side  were  all  extracted,  and  as  a  la 
resort  the  maxillary  sinus  was  perforated.    This  for  several  day 
did  not  give  any  relief.  Injections  of  bark  and  "  elixir  of  aloes,      ~^ 

were  thrown  into  it,  and  on  the  fifth  day  a  dead  insect,  moi 

than  an  inch  in  length  and  as  thick  as  a  goose  quill,  was  remove  -^^ 
from  this  cavity. 

Instances  of  the  introduction  of  insects  or  foreign  bodies  r-^ 
any  description  into  the  antrum,  through  the  nasal  opening,  iom^^ , 
tunately,  are  so  exceedingly  rare,  that  the  Memoirs  of  Mediciik  ^ig 
do  not  furnish  more  than  four  or  five  well  established  example^^^ 
The  great  annoyance  and  distress  which  their  presence  in  dfc»^^ 
nasal   and    communicating  cavities  may   occasion,    proves  tbm.^ 
'*  wisdom  of  design"  in  the  growth  of  hairs  found  just  inside  tbfc.^ 
nostrils.     Were  it  not  for  these,  as  this  aperture  is,  unlike  tk&^ 
mouth,  permanently  open,  insects  might  pass  in  during  the  i«^~ 
guarded  hours  of  sleep. 

The  signs  indicative  of  the  presence  of  insects  or  foreigo. 
bodies  in  the  maxillary  sinus,  are  so  obscure,  that  the  fact  c^o 
only  be  ascertained  by  perforating  the  cavity  and  by  examinauoxi. 
of  its  interior.     Some  say  that  foreign  bodies  here  cause  an  itch- 
ing, crawling  or  tickling  sensation  in  the  substance  of  the  chceV- 
This  is  an  uncertain  diagnosis,  for  such  sensations  are  not  i^^~ 
frequent  in  the  region  of  this  cavity.  That  they  sometimes  ca**^ 
great  pain,  is  proven  by  the  history  of  the  case  related  by  ^^' 
Ileysham,  the  particulars  of  which  we  have  just  noticed.     'T*** 
proper  remedial  indication  for  foreign  bodies  in  the  antruia<r  ^ 
their  removal.     When  insects  are  discovered  here,  injection^^  ^ 
oil  and  tepid  water  are  recommended.     This  constitutes  all    ^^ 
treatment  necessary  to  be  employed  in  cases  of  this  kind. 
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MECHANICAL  DENTISTRY. 

aeohanical  dentistry  is  meant  the  art  of  constructing  and 
ig — 1.  Appliances  for  the  correction  of  Irregularity  in 
angement  of  the  natural  teeth ;  2.  Artificial  Teeth ;  3. 
al  Palates.  As  the  various  (1)  appliances  employed  for 
•rection  of  irregularity  of  the  teeth  have  already  been 
ed,  it  will  not  be  necessary  to  refer  to  the  subject  again, 
ting  upon  this  part  of  our  subject,  we  shall,  for  the  pre- 
>nfine  ourself  to  the  description  of  the  various  methods 
ttructing  and  applying  (2)  artificial  teeth,  reserving  what 
r  have  to  say  upon  (3)  artificial  obturators  and  palates  for 
enth  and  last  part  of  our  work. 

re  entering  upon  a  description  of  the  method  of  proce- 
L  the  construction  of  artificial  substitutes  for  the  natural 
wd  the  manipulations  connected  therewith,  we  shall  ofier 
;eneral  remarks  on  the  subject  of  such  substitutes — the 
ices  of  which  they  are  composed ;  the  means  employed 
ir  retention  in  the  mouth ;  and  the  surgical  treatment  re- 
preparatory  to  their  application. 


CHAPTER   FIRST. 
ARTIFICIAL  TEETH. 

Contributing  as  the  teeth  do  to  the  beauty  and  expression 
of  the  countenance;  to  correct  enunciation;  and,  through  the 
improved  facility  of  mastication,  to  the  health  of  the  whole  or- 
ganism— it  is  not  surprising  that  their  loss  should  be  considered 
a  serious  affliction,  and  that  art  should  be  called  upon  to  repU^e 
such  loss  with  artificial  substitutes.  So  great,  indeed,  is  the  lii- 
bility  of  the  human  teeth  to  decay,  and  so  much  neglected  ue 
the  means  of  their  preservation,  that  few  persons,  at  the  present 
day,  reach  even  adult  age  without  losing  one  or  more  of  these 
invaluable  organs.  Happily  for  suffering  humanity,  they  can 
now  be  replaced  with  artificial  substitutes  so  closely  resembling 
the  natural  organs,  as  to  be  readily  mistaken  for  them,  even  by 
critical  and  practiced  observers.  Although  there  is  a  perfection 
in  the  work  of  nature  that  can  never  be  equaled  by  art,  artifi- 
cial teeth  are  now  so  constructed  as  to  subserve,  at  least  to  a 
great  extent,  the  purposes  of  the  natural  organs.  When  pro- 
perly adjusted,  they  are  worn  without  the  slightest  discomfort; 
so  much  so,  in  many  cases,  that  the  patient,  after  they  have 
been  in  the  mouth  a  few  days,  is  scarcely  conscious  of  their 
presence. 

The  construction  and  insertion  of  artificial  teeth  is  an  opera- 
tion which,  though  acknowledged  to  be  of  great  importance,  and 
performed  by  every  one  having  any  pretension  to  a  knowledge 
of  dentistry,  is,  unfortunately,  but  little  understood  by  the  ma- 
jority of  practitioners.     The  mouth  is  often  irreparably  injured 
by  their  improper  application.     A  single  artificial  tooth,  badly 
inserted,  may  cause  the  destruction  of  the  two  adjacent  natural 
teeth,  or  those  to  which  the  artificial  appliance  is  secured ;  and 
if  the  deficiency  thus  occasioned  be  unskillfully  supplied,  it  may 
cause  the  loss  of  two  more;  in  this  way  all  the  teeth  of  th^ 
upper  jaw  are  sometimes  destroyed. 
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The  Utility  of  artificial  teeth  depends  upon  their  being  properly 
oOQStrcictedi,  and  correctly  applied.     Nor  is  there  any  branch  of 
&ntal  practice  that  requires  more  skill  and  judgment,  or  more 
extensive  and  varied  scientific  information.     A  knowledge  of  the 
anatomy  and  physiology  of  the  mouth,  of  its  various  pathological 
conditions,  and  o^  its  therapeutical  indications  is  as  essential  to 
the  mechanical  as  to  the  operative  dentist ;  moreover  to  correct 
bf<>rmation  upon  these  subjects,  must  be  superadded  ability  to 
ixeait^  with  the  nicest  ekill  and  most  perfect  accuracy,  the  vari- 
8  pieces  of  mechaiiism  required  in  dental  prosthejiis. 
There  are  difficulties  connected  with  the  insertion  of  artificial 
lecth  which  none  but  an  experienced  dentist  has  any  idea  of. 
fhry  tiitist  be  constructed  and  applied  in  such  a  manner,  that 
sy  may  be  easily  removed  and  replaced  by  the  patient:  at  the 
time  they  must  be  securely  fixed  in  the  mouth,  and  pro- 
active of  no  injury  to  the  parts  with  which  they  are  in  relation. 
at  there  are  sometimes  others  e*iually  difficult  to  overcome,  for 
ample :  the  loss  of  a  tooth  in  one  jaw,  is  generally  followed 
»y  the  gradual  protrusion  of  its  antagoni^^t  from  the  t^ocket ;  so 
|hat  if  the  loss  of  the  former  be  replaced  with  a  substitute  of 
le<liial  size^  it  will  often  strike  against  the  latter  at  each  occlusion 
if  the  mouth,  sod  prevent  the  other  teeth  from  coming  together. 
IThis  tendency  of  the  teeth  in  one  jaw  to  protrude,  is  always  in 
[proportion  to  the  number   lost  in  the  other;   and  if  not  soon 
^ouuteraeted  by  the  replacement  of  the  latter  with  artificial  sub- 
titutes,  it  often  gives  rise  to  difficulties  in  their  proper  applica- 
ion,  requiring  no  little  ingenuity  and  tact  to  overcome. 
,    Notwith.*<tftndiug  the  triumphH  of  Mechanical  Dentistry,  and 
he  high  ?itate  of  excellence  to  which  it  has  arrived,  at  no  previ- 
ms  time  was  there  ever  so  ujuch  injury  inflicted,  and  suffering 
pccasioned  by  artificial  teeth,  a^  at  present — ^resulting  solely  from 
'  eir  bail  construction  and  incorrect  application.      That  such 
d  be  the  case^  when  there  are  so  many  scientific  and  skillful 
in  every  city,  and  in  many  of  the  villages  of  the  coun- 
^Hiijr  seem  strange,  but  the  fact  is  neverthcloj^s  undeniable. 
I^e  may  explain  it  in  part  by  the  very  rapidly  increasing  demand 
or  dental  serviceB,,  which  has  not  allowed  time  for  the  ilevelop* 
BtDt  of  intelligent  and  sfcilbvl  labor  either  of  head  or  hand ;  in 
lart  also  by  the  universal  experience  that  all  new  professions 
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are  full  of  immature  and  crude  material.  But  these  ezplanatiou 
cannot  long  be  received  in  excuse  for  a  state  of  things  whid 
ought  to  be  rapidly  disappearing — which  is  in  fact  giving  way 
under  the  combined  influence  of  our  colleges,  our  periodicili 
and  text-books,  the  teachings  and  example  of  our  eminent  pn^ 
titioners  and  the  more  appreciative  judgment  of  the  public. 

The  information  obtainable  from  works  on  mechanical  den- 
tistry, was  until  recently  exceedingly  limited ;  and  it  iB  88^ 
prising,  that  from  the  number  who  have  written  on  the  disesses 
and  loss  of  the  teeth,  this  subject  should  have  received  so  little 
attention.  Fauchard,  Bourdet,  Angermann,  Maury,  Delabarre, 
Koecker,  Lefoulon,  Brown  and  a  few  others,  were  all  who  had 
given  it  anything  more  than  a  passing  notice ;  and  the  works  of 
but  few  of  these  writers  contain  anything  like  explicit  directions 
upon  the  subject.  Delabarre^s  Mechanical  Dentistry  was,  at  tke 
time  of  its  publication,  a  work  of  much  merit.  The  vario«§ 
methods  adopted  at  that  period,  for  the  construction  and  applica- 
tion of  artificial  teeth,  are  accurately  and  minutely  described, 
together  with  the  advantages  and  disadvantages  of  each.  Bat, 
however  perfect  the  work  may  then  have  been,  it  does  not  furnish 
the  information  required  upon  the  subject  at  the  present  daj. 
And  still  more  deficient  in  correct  information  are  nearly  all  the 
other  French  works. 

Among  the  English  writers,  Koecker  is  almost  the  only  one, 
except  Robinson,  a  more  recent  author,  who  has  described  co^ 
rectly  the  principles  upon  which  artificial  teeth  should  be  applied. 
His  "  Essay  on  Artificial  Teeth,  Obturators  and  Palates,"  con- 
tains much  useful  and  valuable  information.     It  does  not,  ho^' 
ever,  contain  a  description  of  the  manner  of  constructing  * 
dental  substitute,  preparatory  to  its  application ;    yet,  to  ot>^ 
capable  of  executing  the  various  manipulations  required  in  tln^ 
department  of  practice,  it  is  very  serviceable.     Dr.  Eoecke^ 
perhaps,  thought  that  as  this  ability  can  only  be  acquired  by 
regular  apprenticeship,  a  more  minute  description  was  unnece^ 
sary.     There  are  many  practitioners,  however,  who,  although  i 
other  respects  competent,  have  not,  in  the  mechanical  depart 
ment,  enjoyed  this  advantage,  and,  consequently,  it  is  to  be  r^ 
gretted,  that  he  has  not  entered  more  into  detail  upon  the  subject 
But  most  of  the  deficiencies  that  exist  in  the  last  named  worl^ 
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▼ere  supplied  np  to  1844,  by  Dr.  Solyman  Brown,  in  his  series 
of  papers  on  Mechanical  Dentistry,  published  in  the  American 
Journal  of  Dental  Science.  These  papers  were  illustrated  with 
numerous  cuts,  and  constituted  the  best  treatise  upon  the  subject 
that  had  appeared  up  to  the  time  of  their  publication.  Bat 
numerous  and  important  improvements  have  subsequently  been 
made  in  this  department  of  practice,  all  of  which  we  propose  to 
give  a  brief  description  of  in  flieir  proper  place. 

The  only  treatises  upon  Mechanical  Dentistry,  published  in 
book  form,  in  this  country,  since  the  papers  of  Dr.  Brown,  have 
been  this  Division  of  our  own  work  and  the  Treatise  of  Professor 
G.  Bichardson.  In  the  dental  periodicals  of  the  past  twelve  years 
will  be  found  many  carefully  prepared  papers  from  the  pen  of 
Professor  Austen.  These  journals  elsewhere  offer  a  vast  amount 
of  information,  very  valuable  to  the  practitioner  who  has  the 
ability  to  select  with  judgment.  They  give  also  an  instructive 
view  of  the  rapid  progress  made  in  dental  art,  and  teach  the 
necessity  of  being  constantly  alive  to  the  improvements,  real  or 
fancied,  which  are  almost  daily  proposed. 

We  shall  enumerate  some  of  the  different  kinds  of  dental  sub- 
stitutes that  have  been  employed  since  the  commencement  of  the 
present  century.  We  shall  also  notice  briefly,  the  principal 
methods  that  have  been  adopted  in  their  application,  before  en- 
tering upon  a  minute  description  of  those  practiced  at  the  present 
time.  Great  improvements  have  been  made  in  dental  prosthe- 
sis since  the  publication  of  the  first  edition  of  this  work.  In  fact 
no  science  or  art,  except  Chemistry,  has  been  so  eminently  pro- 
gressive  during  the  last  twenty  years  as  Mechanical  Dentistry. 


CHAPTER    SECOND. 
SrBSTANCES  EMPLOYED  AS  DENTAL  SUBSTITUTES, 

There  are  two  qualities  which  it  is   highly  imporUot  ik 
dental  substitutes  should  possess.     They  should  be  durable  b 
their  nature ;  and  in  their  appearance  should  resemble  the  luiUhj 
ral  organs  which  they  replace,  or  with  which  they  have  ofu 
to  be  associated. 

The  kinds  of  teeth  that  have  been  employed,  since  1830, uiJ 

1»  Human  teeth. 

2.  Teeth  of  neat  cattle,  sheep,  &c. 

3.  Teeth   carved  from  the  ivory  of  the  elephant^a  toak,  i 
from  the  tooth  of  the  hippopotamus. 

4.  Porcelain  teeth,  called  also  indestructible  teetL 


HUMAN  TEETH. 

As  regards  appearance^  which  in  a  dental  aubdtitnte  is  in  i 
portatit  consideration,  human  teeth  are  preferable  to  may  oAni 
when  used  for  this  purpose,  they  should  be  of  the  same  cla«< 
those,  the  loss  of  which  they  are  to  replace.     The  cnwaa^ 
are  employed,  and  if  well  selected,  and  skillfidly  adjust^ctt  it^i 
artificial  connection  with  the  alveolar  ridge  eannoi  easily  be  » 
tected. 

The  durability  of  these  teeth  when  thus  employed,  dep«<h 
upon  the  density  of  their  texture,  the  soundness  of  their  eoAwU 
and  the  condition  of  the  mouth  in  which  they  are  placed*   ^l 
they  are  of  a  dense  texture,  with  sound  and  perfect  enamel,  tfij 
are  placed  in  a  healthy  raouth,  they  will  last  from  eight  tot 
years  or  even  longer.  The  difficulty,  however,  of  procuring  tie 
teeth,   is  generally  so  great,  that  it  is  seldom  thai  muth  »i 
have  described,  can  be  obtained  :  and  even  when  Hwy  eMi»l 
mouth  in  half  the  caaes  in  which  artificial  teeth  are  placed  ^i 
in  a  healthy  condition  ;  its  secretions  are  often  ao  iridaud  i 
so  corrosive  a  nature,  that  they  destroy  them  in  \tm  than  1 
years.     We  have  even  known  them  to  be  destroyed  by  caiini 
twOt  audi"  ~  'iftt^en  months. 
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A  human  tooth,  artificially  applied,  is  more  liable  to  decay 
than  one  of  e<|nal  density  having  a  vital  connection  with  the 
general  system,  lor  the  reason,  that  its  dentinal  structure  is 
more  exposed  to  the  action  of  deleterious  chemical  agents.  Yet 
of  all  the  animal  substances  employed  for  this  purpose,  human 
leeth  are  unquestionably  the  best.  They  are  harder  than  bone, 
and  being  more  perfectly  protected  by  enamel,  are  consequently 
more  capable  of  resin^ting  the  action  of  corrosive  agents. 

Many  object  to  havitig  human  teeth  placed  in  their  mouth, 
under  the  belief  that  infectious  diseases  may  be  eummnnicated 
by  them.  There  is  no  good  foundation  for  such  fear,  because 
the  piirifying  process  to  which  they  are  previously  submitted, 
preclades  the  possibility  of  the  communication  of  disease.  When 
the  practice  of  transplanting  teetli  was  in  vogue,  occurrences  of 
thi»  sort  wore  not  unfrequent ;  but  since  that  has  been  discon- 
tinued, thesp  have  never  happened.  Still,  the  prejudices  of  some 
against  human  teeth  are  so  strong,  that  it  is  impossible  to  over- 
come them.  This  feeling,  the  difficulty  of  procuring  them,  the 
high  price  they  command,  and  their  want  of  durability  have 
gradually  led  to  their  entire  disuse :  which  is  scarcely  to  be  re* 
gretted,  now  that  art  can  produce  in  porcelain  such  accurate 
imitations  of  nature.  The  only  cases  in  which  we  might  feel 
called  upon  to  insert  natural  teeth  is  when  any  of  the  twelve 
front  teeth  become  loosened  from  periosteal  disease  and  drop 
from  their  sockets  while  yet  perfectly  free  from  cai'ies.^  These 
leeth  themselves  may  often  be  adjusted  to  a  plate  so  as  to  pre- 

Ean  exceedingly  natural  appearance. 
: 
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f  the  various  kinds  of  natural  teeth  employed  for  dental 
titutes,  those  of  neat  cattle,  are,  perhaps,  after  human  teeth, 
the  best.  By  slightly  altering  their  shape,  they  may  be  made 
to  resemble  the  incisors  of  noine  persons ;  but  a  cotififruration 
fiimilar  to  the  cuspids  cannot  be  given  to  them,  and  in  a  majority 
of  eases  they  are  too  white  and  glossy  to  match  very  closely  the 
human  teeth.  The  contrast,  therefore,  which  they  form  with 
the  natural  organs  should  constitute,  were  they  in  all  other  re- 
spects suitable,  a  very  serious  objection  to  their  use.  This  imi- 
tation of  nature  has  been  too  much  disregarded,  both  by  dentists 
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and  patients.  Indeed,  many  of  those  who  need  artificial  teeth, 
wish  to  have  them  as  white  and  brilliant  as  possible,  and  the 
practitioner  lacks  either  the  decision  or  the  judgment  to  refine 
compliance  with  a  practice,  which  destroys  all  that  beauty  and 
fitness  which  it  is  the  aim  of  dental  aesthetics  to  caltivate. 

But  there  are  other  objections  to  the  use  of  these  teeth.  In 
the  first  place  they  are  only  covered  anteriorly  with  enamel;  in 
the  second,  their  dentinal  structure  is  less  dense  than  that  of 
human  teeth,  and  consequently  they  are  more  easily  acted  on  bj 
chemical  agents.  They  are,  therefore,  less  durable,  seldom  last- 
ing more  than  from  two  to  four  years.  Another  objection  to 
their  use  is,  they  can  be  employed  in  only  the  very  few  cases 
where  short  teeth  are  required,  owing  to  the  large  si^e  of  their 
nerve  cavities.  If  cut  down  to  the  proper  size  artificially,  these 
cavities  are  apt  to  be  exposed ;  and  if  filled  up  by  ossific  deposit 
while  in  the  mouth  of  the  animal,  they  are  by  that  time  won 
down  too  short  to  be  of  use  except  when  very  short  teeth  are 
required.  It  is  seldom,  therefore,  that  they  can  be  advantage- 
ously used  as  substitutes  for  human  teeth. 

IVORY  OF  THE  ELEPHANT  AND  HIPPOPOTAMUS. 

Artificial  teeth  made  from  the  ivory  of  the  tusk  both  of  the 
elephant  and  hippopotamus  have  been  sanctioned  by  usage  from 
the  earliest  periods  of  the  existence  of  this  branch  of  the  art 
We  must  not  hence  conclude  that  it  has  been  approved  by  ex- 
perience ;  on  the  contrary,  of  all  the  substances  that  have  been 
used  for  this  purpose,  this  is  certainly  the  most  objectionable. 

The  ivory  of  the  elephant's  tusk  is  decidedly  more  permeable 
than  that  obtained  from  the  hippopotamus.  So  readily  does  it 
absorb  the  buccal  fluids  that,  in  three  or  four  hours  after  being 
placed  in  the  mouth,  it  becomes  completely  saturated  with  them. 
Consequently,  it  is  not  only  liable  to  chemical  changes,  but  the 
absorbed  secretions  undergo  decomposition ;  and  when  several 
teeth,  formed  from  it,  are  worn,  they  affect  the  breath  to  snch  a 
degree  as  to  render  it  exceedingly  offensive.  Again  on  account 
of  its  softness,  teeth  are  easily  shaped  from  it ;  but  not  being 
covered  with  enamel,  they  soon  become  dark,  and  give  to  the 
mouth  a  repulsive  appearance.     Fortunately,  howeveri  in  the 
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Suites,  elephant's  ivory  is  rarely  used,  either  m  a  basis 
Btli  or  for  the  teeth  themselves, 
ivory  of  the  tUBk  of  the  hippopotamtis  is  much  firmer  in 
tore  than  that  obtained  from  the  elephant ;  being  covered 
bard,  thick  enamel,  teeth  may  be  cut  from  it,  which,  at 
^ery  closely  re&emble  the  nntural  organs.     There  is,  how- 
peeuliar  animation  about  iiuman  teeth,  which  those  made 
lis  substance  do  not  possess :  moreover  they  soon  change 
3r  color,  assuming  first  a  yellow  and  then  a  dingy  blwish  hue. 
are,  also,  like  elephant  ivory,  very  liable  to  decay*     We 
|in  our  possession  a  number  of  blocks  of  this  sort,  some  of 
are  nearly  half  destroyed, 

the  same  objection  lies  against  teeth  made  from  the  hippo- 

jius  ivory,  which,  even  were  tliere  no  other,  would  be  suffi- 

[to  condemn  its  use.      Like  those  formed  from  elephant 

ff  tii^y  gi*'®  ^0  the  air  returned  from  the  lurtgii,  an  offensive 

rhich  cannot  be  corrected  or   prevented.     They  may  be 

half  a  dozen  times  a  day,  and  taken  out  and  cleansed 

at  night,  but  it  will  still  be  perceptible;  and,  although  it 

worse  in  some  mouths  than  others,  no  one  who  wears  teeth 

I  this  substance  can  be  entirely  free  from  it* 

PORCELAIN  OR  INCORRUPTIBLE  TEETH. 

manafacture  of  porcelain  teeth  did  not  for  a  long  time 
to  be  of  much  advantage  to  dentistry.  But  by  the  in- 
and  indefatigable  exertions  of  a  few,  they  have  within 
thirty  years,  been  brought  to  such  perfection  as  almost 

jde  any  other  kind  of  artificial  teeth. 
French,  with  whom  the  invention  of  these  teeth  origina- 
^ncouniged  their  manufacture  by  favorable  notices ;  and  the 
rds  offered  by  some  of  the  learned  and  scientific  societies  of 
contributed  much  to  bring  it  to  perfection.  They  were 
1,  however,  deficient  in  so  many  particulars,  that  they  received 
pprobation  of  very  few  of  the  profession,  and  then  only  in 
cial  cfises.  It  is  principally  to  American  dentists  that 
are  indebted  for  that  which  the  French  so  long  labored  in  vain 
acoomplish, 

want  of  reseinblance  to  the  natural  organs,  in  color,  trans- 
ej,  and  animation,  was  the  great  objection  urged  ^|g^vive.l 
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porcelain  teeth  ;  and,  had  not  this  been  obviated,  it  would  hi?e 
constituted  an  insuperable  objection  to  their  use.  Until  1833, 
all  that  were  manufactured  had  a  dead  opaque  appearance,  which 
rendered  them  easy  of  detection,  when  placed  alongside  of  the 
natural  teeth,  and  gave  to  the  mouth  a  sickly  aspect.  Bat  so 
great  have  been  the  improvements  in  their  manufacture,  thit 
few  can  now  distinguish  any  very  marked  difference  between 
them  and  the  natural  teeth. 

The  advantages  which  mineral  teeth  possess  over  every  sortof 
animal  substance,  are  numerous.  They  can  be  more  readily  se- 
cured to  the  plate,  and  are  worn  with  greater  convenience.  They 
do  not  absorb  the  secretions,  and,  consequently,  when  proper  it- 
tention  is  paid  to  their  cleanliness,  they  do  not  contaminate  the 
breath,  or  become  in  any  way  offensive.  Their  color  never 
changes.  They  are  not  acted  on  by  the  chemical  agents  foand 
in  the  mouth,  and  hence  the  name  incorruptibley  which  has  been 
given  them. 

The  objections  that  have  been  urged  to  the  use  of  porcelain 
teeth — such  as,  want  of  congeniality  between  them  and  the 
mouth,  their  better  conducting  power,  and  their  conseqaent 
greater  liability  to  the  action  of  heat  and  cold — have  so  littk 
foundation,  that,  when  compared  with  the  advantages  they  con- 
fessedly possess,  they  must  be  regarded  as  unworthy  of  considCT- 
ation.  The  vast  extension  of  mechanical  practice  is  due,  more 
than  to  any  other  one  cause,  to  these  improvements  in  the  mann- 
facture  of  porcelain  teeth, — improvements  essentially  Ameriecfi^ 
and  so  important  as  fairly  to  justify  a  little  of  that  boasting 
spirit  which,  transplanted  from  the  mother  country,  has  attained 
such  luxuriant  growth  in  American  soil. 

The  beautifully  exact  imitation  of  the  varying  shades  of  the 
natural  gum,  which  as  yet  has  been  found  possible  only  in 
porcelain,  would  of  itself  give  to  this  material  a  claim  over 
every  other.  All  attempts  to  color  ivory  have  failed  to  produce 
any  permanent  results.  More  recent  experiments  in  the  sevwJ 
vulcanizable  materials  have  thus  far  given  opaque  and  lifelesB 
colors,  which  no  stretch  of  the  imagination  can  compare  with  the 
natural  gum.  When  a  material  shall  have  been  discovered  pos- 
sessing the  valuable  properties  of  the  vulcanite,  combined  with 
the  beauty  of  a  porcelain  artificial  gum,  dental  prosthesis  will 
have  nearly  reached  perfection. 


CHAPTER    THIRD. 

DIFFERENT  METHODS  OF  INSERTING  ARTIFICIAL 

TEETH. 


Tfll  inethods  of  retaining  artificial  teeth  ia  place  are — -fir^t^ 

>y  pivoting  to  the  natural  roots;  second^  bj  attaching  to  raetallic 

c^er  kind  of  base-plate,  secured  either  by,  1,  clasps,  2,  spiral 

piga«  or  3,  atmospheric  pressure.     The  peculiar  advantages 

eh  of  these  methods  we  i^hall  now  proceed  to  point  out,  and 

le  isases  to  which  they  are  particularly  applicable, 

ARTIFICIAL  TEETH  PLACED  ON  NATURAL  ROOTS. 

This  method  of  securing  artificial  teeth,  was,  until  recently, 
account  of  its  simplicity,  more  extensively  practiced  than 
ttiy  other;  and,  under  favorable  cireum^^tauces,  is,  unquestion* 
ibly,  one  of  the  best  that  can  be  adopted.  If*the  roots  on  which 
hey  are  placed  be  sound  and  healthy,  and  the  back  part  of  the 
ws  supplied  w^ith  natural  teeth,  so  as  to  prevent  those  with 
riiich  the  artificial  antagonize  from  striking  them  too  directly, 
ey  will  subserve  the  purposes  of  the  natural  organs  raore  per- 
ctly  than  any  other  description  of  dental  substitute,  and  can 
I  uiade  to  present  an  appearance  so  natural  as  to  escape  detec- 
o^  upon  the  closest  scrutiny*  If  properly  fitted  and  secured^ 
only  is  their  connection  with  the  natural  roots  not  easily 
etected,  but  they  may  render  valuable  service  for  many  years. 
%e  incisors  and  cuspids  of  the  upper  jaw  are  the  only  teeth 
iueb  it  is  proper  to  replace  in  this  way. 

The  insertion  of  an  artificial  tooth  on  a  diseased  root^  or  on  a 
Kit  having  a  diseased  socket,  is  almost  always  followed  by 
^orioas  consequences.  The  morbid  action  already  existing  ia 
le  root,  or  its  socket,  is  aggravated  by  the  operation,  and  often 
inaed  to  extend  to  the  contiguous  parts,  and  occasionally  even 
ibe  whoU  mouth.  Even  in  a  healthy  root^  it  is  not  always 
39 
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proper  to  apply  a  tooth  immediately  after  having  prepared  the 
root.  If  any  irritation  is  produced  by  this  preparatory  process, 
the  tooth  should  not  be  inserted  until  it  has  wholly  subsided. 
The  neglect  of  this  precaution  not  unfrequently  gives  rise  to 
inflammation  of  the  alveolo-dental  periosteum  and  to  alveolir 
abscess. 

Although  this  method  of  securing  artificial  teeth  has  received 
the  sanction  of  the  most  eminent  dental  practitioners,  and  is, 
perhaps,  the  best  that  can  be  adopted-  for  replacing  the  loss  of 
the  six  upper  front  teeth ;  yet,  on  account  of  the  facility  with 
which  the  operation  is  performed,  it  is  often  resorted  to  onder 
the  most  unfavorable  circumstances ;  in  consequence  of  which, 
the  method  has  been  undeservedly  brought  into  discredit.  Apart 
from  the  proneness  of  operators  to  resort  to  this  method  when 
its  adoption  is  unjustifiable,  we  may  name  two  objections  to  the 
use  of  pivot  teeth,  as  ordinarily  prepared  and  inserted.  First, 
the  difficulty  of  preventing  the  presence  of  secretions  between  the 
crown  and  root,  which  make  the  breath  offensive  and  cause  the 
root  gradually  to  decay.  Secondly,  the  more  or  less  rapid  en- 
largement of  the  canal  requiring  frequent  replacement  and  the 
ultimate  loss  of  the  fang. 

The  efforts  of  the  economy  for  the  expulsion  of  the  roots  of 
the  bicuspid  and  molar  teeth,  after  the  destruction  of  their 
lining  membrane,  are  rarely  exhibited  in  the  case  of  roots  of 
teeth  occupying  the  anterior  part  of  the  mouth.  This  circon- 
stance  has  led  us  to  believe  that  the  roots  of  these  teeth  reeeiie 
a  greater  amount  of  vitality  from  their  investing  membrane  thsn 
do  the  roots  of  those  situated  farther  back  in  the  month;  and 
that  the  amount  of  living  principle  thus  supplied  is  sufficient  to 
prevent  them  from  becoming  manifestly  obnoxious  to  their 
sockets. 

Another  explanation  assumes  the  equal  vitality  of  all  the 
roots,  and  attributes  the  persistence  of  front  fangs,  upon  which 
a  crown  has  been  placed,  to  the  continuance  of  that  pressure  to 
which  it  was  subject  so  long  as  it  had  its  natural  crown.  It  i> 
asserted,  in  maintenance  of  this  view,  that  front  roots,  lefi  ^ 
themselves,  will  disappear  in  the  same  manner  as  bicuspid  ixA 
molar  roots,  and  that  the  latter  may  be  retained,  if  an  artii- 
cial  crown  (attached  to  a  plate)  is  set  upon  them;  also,  that  the 
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ejcpulsion  is  analogous   to  that  bj  Vihich  a  tooth  is 
lolignte*!,  wbiclt  h?i8  lost  its  antagonist, 

,  It  is  well  known  that  a  dead  root  is  always  productive  of  in- 
tiry  to  the  surrounding  parts,  imd  that  nature  calls  into  action 
rrtain  agencies  for  its  expuli^ion.  Therefore,  attaching  a  tooth 
D  a  complt'tely  dead  root,  h  manifestly  improper ;  but  the  fangs 
f  the  front  teeth  are  rarely  entirely  deprived  of  vitality,  and 
leBce^  ^ter  the  destruction  of  their  lining  membrane,  they  often 
^fnain  ten,  fifteen,  a-nd  sometimes  twenty  years,  without  very 

Dsly  affecting  the  adjacent  parts. 

e  uianner  of  preparing  a  root  and  inserting  a  tooth  upon  it 

lereafter  be  described. 


ARTIFICIAL  TEETH  SECURED  BY  CLASPS, 

This  tnethod  of  inserting  artificial   teeth,  first  introduced  by 
itc  Dr.  James  Gardette,  of  Philadelphia,  is,  perhaps,  in  fa- 
ble cases,  one  of  the  firmest  and  most  secure  that  can  be 
lopted.     By  this  means,  the  loss  of  a  single  tooth,  or  of  seve- 
teeth,  in  either  or  both  jaws,  may  be  supplied.     A  plate  may 
fitted  to  a  space  fn  the  dental   circle,  and  secured  with 
to  other  teeth,  as  to  afford  a  firm  support  to  six,  eight, 
^JL,  or  even  twelve  artificial  teeth* 

L*th  applied   in   this  way,  wlien   properly  constructed,  will 
for  several  years,  and  sometimes  during  the  life  of  the  indi- 
idiiaK     But  it  is  essential  to  their  durability,  that  they  should 
orrectly  arranged,  accurately  fitted,  and  substantially  se- 
to  the  plate;  that  the  plate  itself  he  properly  adapted  to 
»gums,  and  the  clasps  attaclied  with  utmost  accuracy  to  teeth 
Ijr  fixed  in  their  sockets. 

M  is  the  best  metal  that  can  be  employed  for  the  plate  and 
For  the   former,  the  gold  should   be  from   twenty  to 
lenty-one  carats  fine,  and  from  eighteen  to  nineteen  for  the 
If  gold  of  an  inferior  quality  is  used,  it  will  be  liable  to 
Dted  on  by  the  secretions  of  the  mouth,     Platina  perfectly 
l»  the  action  of  these  secretions,  and  would,  perhaps,  an- 
[•the  purpose  as  well  as  gold,  were  it  not  for  its  softness  and 
cy ;  in  full  cases,  and  in  some  partial  cases,  the  shape  of 
^late  may,  more  or  less,  overcome  this  difficulty,  especially 
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when,  as  in  the  continuous  gum  work,  stiffened  bj  other  mi- 
terials. 

The  plate  should  be  thick  enough  to  afford  the  necessary  sup- 
port to  the  teeth ;  but  not  so  thick  as  to  be  clumsy  or  incouTe- 
nient  from  its  weight.  The  clasps  generally  require  to  be  aboot 
one-third  or  one-half  thicker  than  the  plate,  and  sometimes 
double  the  thickness.  The  gokl  used  for  this  purpose  is  some- 
times prepared  in  the  form  of  half  round  wire ;  but,  in  the  mi- 
jority  of  cases,  it  is  preferable  to  have  it  flat,  as  such  clasps 
afford  a  firmer  and  more  secure  support  to  artificial  teeth  thin 
those  which  are  half  round;  they  also  occasion  less  incon?e- 
nience  to  the  patient,  and  are  productive  of  less  injury  to  the 
teeth  to  which  they  are  attached. 

Artificial  teeth,  applied  in  this  way,  may  be  worn  with  greit 
comfort,  and  can  be  taken  out  and  replaced,  at  the  pleasure  of 
the  person  wearing  them.  It  is  important  that  they  should  be 
very  frequently  cleansed,  to  prevent  the  secretions  of  the  mouth 
that  get  between  the  plate  and  gums,  and  between  the  clasps  and 
teeth  ;  which  becoming  vitiated  may  irritate  the  soft  parts,  and 
corrode  the  teeth  and  taint  the  breatL  This  precaution  should, 
on  no  account,  be  neglected.  Great  care,  therefore,  should  be 
taken  to  fit  the  clasps  in  such  a  manner  as  will  admit  of  theeiij 
removal  and  replacement  of  the  piece,  and,  also,  that  they  mij 
not  exert  any  undue  pressure  upon  the  teeth  to  which  they  are 
applied.  If  the  clasp,  in  consequence  of  inaccurate  adjustment 
strains  the  position  of  the  tooth  in  its  socket,  it  may  excite  in- 
flammation in  the  alveolo-dental  periosteum,  and  the  gradnil 
destruction  of  the  socket  will  follow  as  a  natural  consequenee. 
Also,  if  the  clasp  press  too  closely  upon  the  neck  of  the  tooth, 
it  may  develop  a  morbid  sensibility  in  the  cementum,  causing 
great  annoyance  and  possibly  exciting  inflammation  and  alveolir 
absorption  or  loosening  of  the  tooth. 

ARTIFICIAL  TEETH  WITH  SPIRAL  SPRINGS. 

The  only  difference  between  the  method  last  noticed,  of  ap- 
plying artificial  teeth,  and  the  one  now  to  be  considered,  consists 
in  the  manner  of  confining  them  in  the  mouth.  The  former  is 
applicable  in  cases  where  there  are  other  teeth  in  the  month  to 
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bich  clasps  may  be  applied :  the  latter  is  designed  for  confining 

whole  set,  or  part  of  a  set,  where  neither  clasps,  nor  any  other 

leans,  can  be  successfully  era  ployed  for  their  retention,  and  pro- 

rided  a  piece  is  required  in  the  lower  jaw,  to  which   one  end  of 

he  springs  may  be  secured. 

When  plates  with  spirwl  springs  are  used,  the  teeth  are  at- 

ched  to  them  in  the  same  manner  as  when  clasps  are  employed  ; 

►nt  instead  of  being  fastened  in  the  inouth  to  other  teeth,  they 

\TB  kept  in  place  by  means  of  the  spiral  springs,  one  on  each 

IU|  of  the  artificial  dentures  between  them  and  the  cheeks,  pass- 

P^from  the  upper  piece  to  the  lower. 

Spiral  springs  were  formerly  much  used,  and  although  various 
Kher  kinds  of  springs  have  been  used,  none  seem  to  answer  the 
lurpose  as  well  as  these*  When  they  are  of  the  right  size,  and 
ttached  in  a  proper  manner,  they  afford  a  very  sure  and  con- 
eoient  support.  They  exert  a  constant  pressure  upon  the  arti- 
dal  pieces,  whether  the  mouth  is  openerl  or  closed*  They  do 
lOt  interfere  with  thf  motions  of  the  jaw,  and,  although  they 
lay  at  first  seem  awkward,  a  person  will  soon  become  so  accus* 
^med  to  them,  as  to  be  almost  unconscious  of  their  presence. 

Soccesstve  improvements  in  the  process  of  udnpting  the  plate 

»c»  the  mouth  have  gradually  lessened  the  number  of  cases  in 

hich  spiral  sfjrings  are  thought  necessary.     It  is  now  rare  to 

ieet  with  a  case  in  which  they  are  absolutely  essential  for  the 

^rmaneni  retention  of  the  piece ;  but  occasional  use  is  made  of 

hem  for  the  temporary  retention  of  a  piece  made  soon  after  ex- 

ractjon,  in  which  the  plate  is  designedly  made  more  even  than 

he  irregular  alveolar  border:  wliich  plate  cannot  of  course  fit  the 

ouih  until  the  inequalities  of  the  gum  have  yielded  to  the  pres- 

ire  of  the  plate. 

TEETH  RETAINED  BY  ATMOSPHERIC  PRESSURE. 

The  method  last  described,  of  confining  artificial  teeth  in  the 
lOuth,  is  often  inapplicable,  inefficient  and  troublesome,  espe- 
ally  for  the  upper  jaw  ;  in  such  cases,  the  atmospheric  pressure, 
r  suction  method,  is  very  valuable.     It  was,  for  a  long  time, 

ought  to  be  applicable  only  for  an  entire  upper  set,  because  it 
afi  supposed  that  a  plate  sufficiently  large  to  afiord  the  neces- 
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often  more  advisabte  to  aeqiie  ciie  piew  bj  means  of  claipi 

For  a  like  reason,  ic  was  cih»>a^c  tbat  tke  aarrowncss  of  the  n- 

ferior  alveolar  ridge  woaU  pred^ie  eke  af^Iicanoii  of  a  plate  H 

it  apon  this  principle,  and  in  this  opcnioa  the  aathor  partidpiied; 

but  he  has  succeedei  so  perfe^tlj  ib  eoofining  low^  pieces  kj 

thiH  means,  that  he  now  never  fin*is  it  nec^^isarr  to  employ  spin! 

springs  for  their  retention. 

The  principle  upon  which  this  plan  is  foanded,  may  be  simplj 

illustrated  by  taking  two  small  blocks  of  marble  or  glass,  the  Itt 

surfaces  of  which  accorately  fit  each  other.     If  now  the  air  be 

tween  them  is  replaced  by  water,  the  atmospheric  pressure  opoa 

their  external  surfaces,  will  enable  a  person  to  raise  the  aadcr 

block,  by  lifting  the  upper.     Upon  the  same  principle,  a  goU 

plate,  or  any  other  substance,  impervious  to  the  atmosphere,  uJ 

perfectly  adapted  to  the  gums,  may  be  made  to  adhere  to  tk«. 

The  firmness  of  the  adhesion  of  the  plate  or  base  to  thep* 

(Impends  on  the  accuracy  of  its  adaptation.     If  this  is  perfect, 

it  will  adhere  with  gnat  tenacity ;  but  if  the  plate  is  badly  Sttei 

or  beconuiH  warped  in  soldering  on  the  teeth,  its  retention  wil 

often  be  attended  with  difficulty.     It  is  also  important  that  tke 

teeth  should  be  so  arranged  and  antagonized,  that  they  ^ 

strike  those  in  the  other  jaw  on  both  sides  at  the  same  instirt. 

This  is  a  matter  that  should  never  be  overlooked,  for  if  they  i»«^ 

OM  one  side  before  they  come  together  on  the  other,  thepirtrf 

the  phite  or  base  not  pressed  upon,  will  be  detache«l  an'l  ^ 

admittintj;  the  air  between  it  and  the  gums,  will  cause  it  to  Jrjf. 

The  applieation  of  artificial  teeth  on  this  principle,  has  b<** 

practiced  for  a  long  time.     Its  practicability  was  first  disco^ 

by  the  late  Mr.  Jame^  Gardette,  of  Philadelphia.    But  the  pl««» 

lornierly  used,  were  ivory  instead  of  gold,  and  could  se\i*M  ^ 

fitted  with  suflieient  accuracy  to  the  mouth  to  exclude  ibeair; 

so  that,  in  fact,  it  couhl  hardly  be  said  that  they  were  reiaiiK" 

by  its  pressure.     Unless  fitted  in  the  most  perfect  maonert  ^ 
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liece  is  ootistantlj  liable  to  <lrop,  and  the  amouiit  of  substance 
ocessary  to  leave  in  an  ivory  substitute,  renders  it  so  awkward 
md  clumsy^  that  a  set  of  teeth  niounteJ  upon  a  base  of  this  ma- 
rial  can  seldom  be  worn  with  much  comfort  or  satisfaction ; 
Horeover,  ivory  absorbs  the  fluids  of  the  mouth  so  readily,  that 
rfter  beiog  worn  for  a  few  weeks  it  becomes  exceedingly  offensive. 
_JCbe  firmness  with  which  teeth,  applied  upon  this  principle,  can 
HKuide  to  adhere  to  the  goms,  and  the  facility  with  which  they 
lan  be  removed  and  replaced,  renders  them,  in  many  respects, 
more  desirable  than  those  fixed  in  the  mouth  with  clasps.  But, 
ftnlesa  judgment  and  proper  skill  are  exercised  in  the  coiistruc- 
ion  of  the  teeth,  a  total  failure  may  be  expected,  or  at  least, 
Ihey  will  never  be  worn  with  satisfaction  and  advantage. 

There  were  few  writers,  at  the  time  of  the  publication  of  the 

first  edition  of  this  work,  who  had  even  adverted  to  this  mode  of 

applying  artificial  teeth,     Drs.  L.  S.  Parmly  and  Koecker  had 

*ach  bestowed  on  it  a  passing  notice.     The  former,  in  alluding 

to  the  subject,  thus  remarks:  **  Where  the  teeth  are  mostly  gone 

111  both,  or  in  either  of  the  jaws,  the  method  is,  to  form  an  arti- 

icial  set,  by  first  taking  a  roould  of  the  risings  and  depressions 

of  every  point  along  the  surface  of  the  jaws,  and  then  making  a 

corresponding  artificial  socket  for  the  whole.     If  this  be  accu- 

fttely  fitted,  it  will,  in  most  cases,  retain  itself  sufficiently  firm, 

y  its  adhesion  to  the  gums,  for  every  purpose  of  speech  and 

astication."* 

It  has  not,  until  recently,  been  thought  expedient  to  apply 
of  sets  upon  this  principle ;  nor  did  we,  for  a  long  time, 
ieve  the  pressure  of  the  atmosphere  would  give  to  a  lower  set, 
because  of  the  narrowness  of  the  alveolar  ridge  of  the  inferior 
imaxilla,  sufficient  stability  to  render  it  at  all  serviceable;  but 
Experience  has  fully  demonstrated  its  practicability* 

Dr<  Koecker  tells  us,  that  he  has  ^'  been  completely  suecess- 
fal  in  several  instances,  in  the  application  of  sets  for  the  upper 
jaw  in  this  manner ;  they  should  be  made  either  with  a  gold  plate 
mounted  with  natnral  or  artificial  teeth,  or  of  one  piece  of  hip- 
popotamus*tooth.**t  Having  already  stated  the  objections  that 
i»xiist  to  the  use  of  thia  substance,  we  cannot  join  with  Dr.  K.  in 

*  PnoUeal  Qutde  to  tho  Maaa^ettteut  of  the  Toeth,  yp.  12(8-39. 
f  Koeekor  qq  Artifioial  Teeth,  p.  93* 
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its  recommendation.  At  the  time  when  we  first  substituted  tbe 
gold  plate  for  ivory,  we  had  not  seen  his  late  work  on  artifi- 
cial teeth,  and,  consequently  were  not  aware  that  the  use  of 
metal  for  a  base  had  ever  before  been  recommended. 

Modifications  of  the  atmospheric  pressure  principle  have  beea 
made  since  1845,  by  constructing  the  plate  with  an  air  chamber  or 
cavity,  so  that  when  the  air  is  exhausted  from  between  it  and 
the  parts  against  which  it  is  placed,  a  more  or  less  complete 
vacuum  is  formed,  causing  it  to  adhere  when  first  introduced 
with  greater  tenacity  to  the  gums  than  a  base  fitted  without  soeh 
cavity.  This  modification  might  be  termed  an  improyemeot, 
were  it  not  that  its  introduction  has  become  so  unnecessarily 
general,  has  so  often  induced  a  diseased  condition  of  the  mueoiu 
membrane,  and  has  led  to  a  slovenly,  careless  method  of  swaging 
and  fitting  plates.  For  these  and  some  other  reasons,  Professor 
Austen  regards  its  introduction  as  a  positive  detriment^  at  the 
same  time  that  he  acknowledges  its  occasional  uUlity. 

Other  methods  have  been  resorted  to  for  the  retention  of  arti- 
fiicial  teeth,  but  as  they  have  long  since  been  abandoned,  a  de- 
scription of  them  is  rendered  unnecessary. 


CHAPTER    FOURTH. 


TREATMENT   OF    THE  MOUTH    PREPARATORY  TO   THE 
INSERTION  OF  ARTIFICIAL  TEETD. 

The  ecxndition  of  the  month  is  not  sufficiently  regarded  in  the 
application  of  Hi-tificial  teeth,  and  to  the  neglect  of  this,  the  evil 
effects  that  so  often  result  from  their  use,  are  frequently  attribu- 
table.    An  artificial  appliance,  no  matter  how  correct  it  may  be 
in  its  construction  and  in  the  mode  uf  its  application,  cannot  be 
irorn  with  impunity  in  a  diseased  mouth.     Of  this  fact,  every 
day*fl  experience  furnishes  the  most  abundant  proof*     Yet  there 
are  men  in  the  profession,  so  utterly  regardless  of  their   own 
reputation  and  of  the  consequences  to  their  patients,  as  wholly  to 
disregard  the  condition  of  the  mouthy  and  are  in  the  constant 
Jnbit  of  applying  artificial  teeth  upon  diseased  roots  and  gums, 
HRl>efore  the  curative  process,  after  the  extraction  of  the  natural 
teeth,  ia  half  completed. 

The  dentist,  it  is  true,  may  not  always  he  to  blame  for  omit- 
ling  to  employ  the  means  necessary  for  the  restoration  of  the 
mouth  to  health.  The  fault,  oftentimes,  is  with  the  patient. 
There  are  many,  who,  after  being  fully  informed  of  the  evil  effects 
"which  much  of  necessity  result  from  such  injudicious  practice, 
etill  iuBist  on  its  adoption.  But  the  dentist,  in  such  cases,  doea 
Irrong  to  yield  his  better  informed  judgment  to  the  caprice  or 
timidity  of  his  patient,  knowing,  as  ho  should,  the  lasting,  per- 
nicious consequences  that  must  result  from  duing  so.  If  he  is 
not  permitted  to  carry  out  such  plan  of  treatment  as  may  be 
necessary  to  put  the  mouth  of  his  patient  in  a  healthy  condition, 
previously  to  the  application  of  artificial  teeth,  he  should  refuse 
to  render  his  services. 

Dr,  Koecker,  ia  treating  upon  this  subject,  says,  "  There  is, 
perhaps,  not  one  case  in  a  hundred,  requiring  artificial  teeth,  in 
which  the  other  teeth  are  not  more  or  less  diseased,  and  the  gums 
and  alveoli,  also,  either  primarily  or  secondarily  affected.     The 
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mechanical  and  chemical  bearing  of  the  artificial  teeth,  even  if 
well  contrived  and  inserted  upon  such  diseased  structures,  natu- 
rally  becomes  an  additional  aggravating  cause  of  disease  in  parts 
already  in  a  sufficient  state  of  excitement;  if,  however,  they  are 
not  well  constructed,  and  are  inserted  with  undue  means  or 
force,  or  held  by  too  great  or  undue  pressure,  or  by  ligatures  or 
other  pernicious  means  for  their  attachment,  the  morbid  effects 
are  still  more  aggravated,  and  a  general  state  of  inflammation 
in  the  gums  and  sockets,  and  particularly  in  the  periosteain, 
very  rapidly  follows.  The  patient,  moreover,  finds  it  impossible 
to  preserve  the  cleanliness  of  his  mouth ;  and  his  natural  teeth, 
as  well  as  the  artificial  apparatus,  in  combination  with  the  dis- 
eases of  the  structures,  become  a  source  of  pain  and  tronble; 
and  the  whole  mouth  is  rendered  highly  offensive  and  disgusting 
10  the  patient  himself,  as  well  as  to  others.*'* 

The  first  thing,  then,  claiming  the  attention  of  the  dentist, 
when  applied  to  for  artificial  teeth,  is  to  ascertain  the  condition 
of  the  gums  and  of  such  teeth  as  may  be  remaining  in  the  month. 
If  either  or  both  are  diseased,  he  should  at  once  institute  such 
treatment  as  the  circumstances  of  the  case  may  indicate;  butu 
this  has  been  described  in  a  preceding  chapter,  it  is  only  neces- 
sary now  to.  refer  the  reader,  for  directions  upon  the  subject,  to 
what  is  there  said. 

When  artificial  teeth  are  to  be  secured  in  the  mouth  in  any 
other  way  than  by  pivoting  upon  the  roots,  sufficient  time  should 
elapse,  before  their  insertion,  for  the  completion  of  all  those 
changes  that  follow  the  treatment  which  is  usually  necessary  in 
such  cases ;  otherwise,  instead  of  being  worn  with  comfort,  they 
will  be  a  source  of  constant  irritation.     If  they  are  applied  too 
sinm,  they  will  lose  their  adaptation  to  the  gums.     We  hafe 
now  in  our  possession  a  number  of  parts  of  sets  which  had  been 
prematurely  applied;  the  changes  in  the  shape  of  the  parts  on 
which  they  rested  caused  them  to  press  so  unequally  on  the 
guuis,  that  their  removal  became  absolutely  necessary  for  the 
rt'liof  of  the  irritation  and  pain  they  occasioned.     The  persons 
from  whose  mouths  they  were  taken  assured  n^^,  that  at  the  time 
of  their  application  they  fitted  very  accurately,  and  were  worn 
for  »  abort  time  with  comfort. 

*  Koeoker's  Essay  on  Artifioial  Teeth,  pp.  27,  28. 
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It  is  often  necessary  to  wait  from  eight  to  fifteen  months  after 
9  removal  of  the  natural  teeth,  for  the  completion  of  the 
anges  which  take  place  in  the  alveolar  ridge  after  extraction. 

the  meantime,  it  is  generally  necessary  to  supply  the  patient 
th  a  temporary  substitute,  as  comparatively  few  persons  are 
lling  to  remain  for  so  long  a  time  without.  Nor  on  some 
counts  is  it  desirable  that  they  should;  for  in  this  long  inter- 
1  the  lips  lose  somewhat  their  natural  expression,  the  under 
w  forgets  its  natural  motion,  and  inclines  to  project.  The 
tificial  piece  or  pieces  feel  more  awkward  and  unmanageable 
an  if  inserted  at  once ;  they  also  interfere  more  with  the  articu- 
tion  and  motions  of  the  tongue,  which  have  become  accustomed 

the  absence  of  the  teeth. 

Hence  the  insertion  of  artificial  pieces  may  become  advisable 
Tj  Boon  after  extraction — the  interval  varying  from  hours,  or 
lys  to  weeks,  or  months.  In  some  of  these  cases  the  piece  will 
ive  to  be  remodeled  at  short  intervals;  in  other  cases,  the 
ece,  as  first  made,  continues  to  be  worn  for  many  years  with 
ach  comfort.  It  is  not  easy  to  explain  these  difierences. 
]ach  depends  upon  the  nature  of  the  mucous  and  submucous 
iBues,  whether  hard  or  soft;  and  much  also  upon  the  manner 

which  the  alveolar  ridge  changes.  It  may  take  place  rapidly, 
id  with  slight  regard  to  the  shape  of  the  plate ;  in  which  case, 
le  patient  has  to  use  much  tact  in  retaining  the  piece  in  place. 
r  it  may  take  place  slowly;  following,  as  it  is  apt  more  or  less 
>  do,  the  shape  of  the  plate :  in  which  case  it  may  be  worn  with 
ime  comfort,  or  even  with  great  satisfaction,  for  a  long  time. 

A  plate  made  immediately  after  extraction,  should  not  fit  the 
dge  exactly;  but  allowance  should  be  made  for  the  rapid 
bsorption  of  the  prominent  edges  of  the  alveoli.  Some  prac- 
tioners  advise  the  anticipation  of  this  process  by  'Sparing 
own"  the  alveolar  ridge.  This  ''bold  surgery*'  has  its  advan- 
iges  and  its  advocates.     We  think  it  an  uncalled  for  cruelty. 


CHAPTER    FIFTH. 

MANNER   OF    PREPARING    A    NATURAL   ROOT  AND 
SECURING   AN  ARTIFICIAL  CROWN  TO  IT. 

Prbviodsly  to  the  preparation  of  a  natural  root  for  the  n* 
ception  of  an  artificial  tooth,  the  remaiiiiDg  teeth  and  gm»ri 
diseased,  should  be  restored  to  health.  This  done,  »iiok  poni« 
of  the  crown,  as  may  not  have  been  previously  deslrojed  bf 
caries^  should  be  removed. 

The  usual  method  of  performing  this  part  of  the  opcf»tkii 
when  much  of  the  crown  remains,  consists  in  cutting  the  toolk 
about  three  fourths  o8f  with  a  file  or  very  fine  saw*  (Fig.  16Ti 

Fig.  167. 


and  then  removing  it  with  a  pair  of  excising  forceps.  But  ikt 
forceps  should  not  be  applied  until  the  tooth  has  been  coft  witk 
a  file  on  every  side,  nearly  to  the  pulp  cavity,  and  ettu  tka 
great  care  is  necessary  to  prevent  jarring,  or  otherwii^e  bjori^f 
the  root.  When  too  large  a  portion  of  the  crown  is  dipt  4 
suddenly  with  excising  forceps,  the  concassioa  i«  oflca  ao  pa* 
as  to  excite  inflammation  in  the  socket  of  the  tooth,  and  um^ 
times  to  shatter  the  root. 

When  excising  forceps  are  used  in  this  way,  they  iJioaU  >• 
strong,  so  as  not  to  spring  under  the  pressure  of  the  hao^,  tid 

Fia.  16S. 


cutting  edges  about  an  eighth  of  an  inch  wide,  (Fig.  16^A  Bil 
we  should  prefer,  where  a  large  part  of  the  crown  is  left,  l*>  W" 
move  it  entirely  with  the  fine  saw.  Where  there  ia  only  a  jigp 
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remnant  of  the  crown  left,  it  should  be  graduuUj  cut  away  by 
A  pair  of  cutting  forceps  made  as  ligbt  as  possible,  with  a  spring 
between  the  blades  t»f  the  ImiuHe  to  keep  them  apart.  The  cut- 
ting edges  may  be  shaped  as  in  the  ordinary  excising  forceps, 
►(Fig.  168),  or  somewhat  like  the  beaks  of  Partuly's  duck-bill 
roat  forcepSi  represented  in 

Fig.  169, 


After  the  removal  of  the  remaining  portion  of  the  crown*  the 
nerve,  if  still  alive,  should  be  immediately  destroyed,  by  intro- 
dttoing  a  silver  or  untempcred  steel  wire,  or  some  other  small 
)Bharp- pointer]  instrument,  up  to  the  extremity  of  the  root,  giving 
it,  at  the  same  time,  a  quick  rotary  motion.  It  is  important  that 
the  instrument  used  for  this  purpose,  shouUl  be  soft  and  yielding, 
otberwii^e,  any  sudden  motion  of  the  head  of  the  patient  might 
break  it  off  in  the  tooth.  Its  extremity  should  also  be  barbed  or 
bent  so  tis  to  entangle  and  drag  out  the  nerve  when  withdrawn. 

Some  recommend  destroying  the  nerve  by  the  introduction  of 
a  hot  wire  into  the  canal  of  the  root,  but  as  this  is  very  liable  to 
produce  irritation  in  the  surrounding  tissaes,  the  other  method 
is  preferable. 

The  nerve  having  been  destroyed,  the  remainder  of  the  opera* 
lion  will  be  painless.  The  root  may  now  be  filed  ofl",  a  little  above 
ihe  free  edge  of  the  gum,  with  an  oval  or  half  round  file.  The 
file  should  be  new  and  sharp  so  as  to  cut  rapidly,  but  not  too 
coarse  lest  it  jar  the  root  too  much.  It  must  be  kept  cold  and 
clean  by  frequent  dipping  in  water.  The  exposed  extremity  of 
the  root,  after  having  been  thus  filed,  should  present  a  slightly 
arch^il  appearance,  corresponding  with  the  festooned  shape  of 
the  anterior  margin  of  the  gum. 

After  having  completed  this  part  of  the  operation,  the  natural 
oanal  in  the  root  should  be  slightly  enlarged  with  a  burr-drill, 

a  broach  prepared  for  the  purpose.  A  slightly  projecting 
"point  on  the  end  of  the  drill  will  serve  by  entering  the  canal  to 
guide  thi?  in.-^trument.  whicfj  must  be  held  steadily  in  one  direc- 
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tion.  The  canal  thus  formed  in  the  root  for  the  pivot  shoald 
never  exceed  the  sixteenth  part  of  an  inch  or  a  line  in  diameter^ 
and  a  quarter  or  three  eighths  of  an  inch  in  length. 

If  from  any  peculiar  constitutional  susceptibility  there  is  reason 
to  apprehend  inflammation  of  the  alveolo-dental  membrane,  tke 
insertion  of  the  tooth  may  be  delayed  a  few  days  for  the  snW- 
dence  of  any  irritation  which  may  have  been  occasioned  by  the 
preparation  of  the  root.  It  will  be  prudent  to  do  this  in  all 
cases,  although  it  rarely  happens  that  the  operation  is  followed 
by  any  unpleasant  effects,  unless  this  has  previously  lost  its 
vitality  by  the  spontaneous  disorganization  of  the  nervous  polp. 
In  this  case,  nn  outlet  may  be  made  by  cutting  a  groove  on  the 
side  of  the  pivot,  or  in  some  other  way,  for  the  escape  of  any 
matter  which  may  form  at  the  apex  of  the  root.  But  it  is  better 
in  such  cases  to  extract  the  root  unless  the  discharge  can  be  per- 
manently arrested.  Dr.  Maynard  believes  that  the  irritation  in 
most  cases,  arises  from  an  accumulation  of  acrid  matter  in  the 
upper  part  of  the  root ;  by  removing  which  and  by  filling  tb^ 
natural  canal  above  the  terminus  of  the  pivot,  up  to  the  extremity  -^ 
it  may  generally  be  prevented.     This  should  always  be  done. 

After  having  prepared  the  root,  an  artificial  crown  of  the  riglr 
shape,  color  and  size,  is  accurately  fitted  to  it.     It  should  tooc^^ 
every  part  of  the  filed  extremity  of  the  root,  and  be  made  to  res^^ 
firmly  upon  it,  to  give  security  of  support,  and  to  exclude  fooj^ 
and  other  substances  which  by  their  decay  will  give  rise  to  un-  ^ 
pleasant  odors.  Care  must  also  be  used  to  have  the  tooth  placed 
in  exact  line  with  the  other  teeth,  not  inclining  unnaturally  to 
either  side,  and  not  so  long  as  to  touch  the  lower  teeth  when  the 
mouth  is  closed.     To  fit  the  crown  accurately  is  often  a  tedious 
process,  and  wearies  the  patient.     To  avoid  this,  an  impression 
of  the  space  may  be  taken,  and  the  crown  adapted  to  the  model, 
which  should  be  hardened  by  varnish  or  soluble-glass. 

The  canal  in  the  root,  and  that  in  the  artificial  crown,  should 
be  directly  opposite  to  each  other.  When  the  crown  of  a  natural 
tooth  is  used,  it  can  be  adapted  to  the  root  by  the  use  of  the 
file;  the  proper  place  for  the  pivot  is  indicated  by  the  pulp 
cavity,  but  in  porcelain  teeth  the  hole  is  not  always  in  the  centre. 

In  selecting  a  suitable  artificial  pivot  tooth,  it  is  often  difficult 
to  find  the  several  requirements  of  length,  width,  color  and  posi- 
tion of  pivot  hole  just  as  required.     The  two  last  cannot  be 
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,  changeH  hut  the  two  first  may  often  Fto.  i7o. 

be  modified  by  the  corundum  wheel. 

If    the    color    cuntiot    he    exactly 
'matched,   it    is    perhaps   better   to 

§i*1ect    one  a  shade  darker   rather 

than  lighter. 

For  grinding  the  edge,  sides,  or 

bi^e  of  the  tooth,  any  of  the  hand 

lathes  in  use  will  answer  very  well. 
I  Fig.  170  represent**  one  where  iIk' 

wheel,  either  of  stone  or  corundum, 

revolves    in    a    vessel    containing  ^^ 

^maU't.     Figs.    171    and    172    represent    very    convenient   and 

I  useful  forms   of  the   hand   lathe.     The   foot    lathe    elsewhere 
'   described  h  best  (suited  for  the  laboratory  ;  but,  for  such  grind- 
I  ing  and  fitting  of  teeth  as  must  be  done  at  the  operating  chair,  a 
I  hand  lathe  will  be  found  very  convenient. 
I  Fiy.   1T2. 


The  artificial  crown  n»ay  be  secured  to  the  root  by  means  of 
a  pivot  made  of  wood  or  metal ;  when  the  hitter  i.^  employed, 
goUl,  platina  or  their  alloys  are  to  be  preferred,  inasmuch  as  silver 
or  any  baser  metal  is  liable  to  be  oxidized  by  the  fluids  of  the 
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mouth.     If  wood  Is  nsed^  it  should  be  of  the  beat  quilitjof  vtl 
seasoned  young  white  hickory,  as  this  posses.^^ 
and  elasticity  than  any  other  that  can  be  pro 
try.     After  being  reduced  to  near  the  si»e  of  the  orifice  of  ik 
cavity  in  the  artificial  tooth,  it  i$hould  be  forced  through  i  imii 
hole,  of  the  proper  sixe^  in  a  piece  of  ivory,  bone»  i<teel  ^rttfi 
other  hard  substance,  for  the  purpose  of  compressing  m  ftiw 
as  closely  together  as  possible*     Thus  prepared,  one  end  is  imtd 
into  the  cavity  in  the  artificial  crown,  and  the  { ^ 
cut  off  about  n  quarter  or  three-eighths  of  an  i      . 
tooth  according  to  the  depth  of  the  canaL     If  the  esniliii 
crown  and  root  are  cqunl  in  size,  the  pivot  is  ready  to  be  pr 
into  place;  which  shouUl  be  done  with  the  thumb  and  fon^fi; . 
if  the  pivot  is  made  of  compressed  wood.     But  if  the  canah  J/' ' 
in  size,  the  wood  must  be  compressed  to  the  sue  of  the  hfp 
and  then   trimmed    down    to  fit   the   smaller.     The  end  llw 
trimmed  should  require  more  force  for  its  introduction,  tiDeet^ 
compressed  wood  swells  most  from  moisture.     The  psrt  of  tif 
pivot  going  into  the  root,  if  made  of  compresaed  wo«id  -I 
never  be  so  large  as  to  require  any  other  presiwire  than  Ui- 
which  can  be  applied  with  the  thumb  and  fore•fing^r;  ii  d» 
swelling  of  tlie  wood  will  soon  render  it  sufficiently  tight  It  Ui 
it  firmly  in  its  pkee,  and  if  too  tight  the  subsequeai  ivcUtff 
will  split  the  root.     The  practice  of  driving  a  pirot  Vf  wiA* 
hammer,  or  by  very  strong  pressure  as  is  often  dooe^isili' 
one*     It  is  apt  to  cause  inflammation  and  suppuratioo  of  tk 
soft  tissues  ubout  the  apex  of  the  root.     The  utmost  forre  w^ 
missible,  and  this  only  in  I  he  case  of  uncompres^ied  pavol  *o^ 
is  somewhat  more  than  can  be  made  with  the  thumb  and  finftf* 
applied  by  means  of  a  !?mall  prne  stick  notched  at  the  endtcw- 
ceive  the  cutting  edge  of  the  tooth. 

It  is  important  that  the  pivot  should  exactly  equal  thedipA 

of  the  canal.     If  too  long,  the  crown  will  not  go  up  to  iti  pW* 

F     iT^      ^^  ^^^  short,  there  will  be  either  an   usKnwfttfUf 

weakening  of  the  root  or  the  crown  will  be  biiWll* 

Jl      ^^    A  small  piece  of  smooth  wire  or  knittinic  needli  »ii 

w       ■■    ^  **hding  collar  of  wood  or  gutta  p  ■  nj,-*  i  «i»* 

pie  instrument  for  measuring  the  iiv^,.«  ^i  theoiJ 

in  the  root.     A  porcelain   tooth  with  a  wood  ph^i  prcMt> 

before  insertion  the  appearance  represeutcd  in  Fig,  ITS. 


MANNER   OP   BECURINO   A   PIVOT  TOOTH, 


617 


It  sometimes  becomes  necessary  to  remove  the  artificial  crown, 
I  and  in  doing  this,  the  pivot  often  remainis  in  the  root.     For  the 
raction  of  this,  the  forceps  represented  in  Fig.  174,  invented 
[Dr.  W.  II.  Elliott,  will  be  found  very  useful.     With  this  in- 


Fio.  174. 


Btmment  the  pivot  may  be  removed  from  the  root  without  jarring 
it  in  the  least,  or  exerting  any  extractive  force  upon  it.  The 
manner  of  applying  and  using  the  instrument  will  be  readily  un- 
derstood by  examining  the  drawing. 

Wlien  a  metallic  pivot  is  used,  the  end  going  into  the  artificial 
crown  may  be  fastened  in  either  of  the  following  ways.  First, 
hy  cutting  a  screw  on  it,  either  with  a  file,  or  p:ii?aing  it  through 
a  screw  plate  ;  the  cavity  in  the  crown  shuyld  next  he  filled  with 
m  wooden  tube,  and  the  pivot  then  screwed  into  it :  or  the  pivot 
may  be  first  «crewed  into  a  small  block  of  pivot  wood  and  the 
wood  then  trimmed  to  fit  the  crown.  Second,  by  filliog  tlic  pivot 
hole  with  pulverized  borax,  moistened  with  water,  inserting  the 
end  of  the  pivot  into  it,  which  8hould  be  krge  enough  to  fill  the 
cavity,  placing  several  small  pieces  of  solder  around  it,  and  fus- 
ing them  with  the  blow-pipe.  The  solder,  adapting  itself,  when 
ia  ft  elate  of  fusion^  to  the  rough  walls  of  the  cavity  in  the  crown 
of  the  tooth,  will  prevent  the  pivot  from  loosening  or  coming  out. 
Tlie  projecting  part  of  the  pivot  should  be  about  half  an  inch  in 
40 
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length,  square  and  pointed.     The  cavity  in  the  root,  which  re* 

quires  to  be  deeper  for  a  metallic  than  for  a  wood  pivot,  should 

be  filled  with  wood,  having  a  small  hole  through  the  centre. 

Fio.  175.    Iiito  this,  the  end  of  the  pivot  is  introduced  and  forced 

J— --^    up,  until  the   tooth  and  root  come  firmly  together. 
iJ    The  appearance  of  a  porcelain  tooth,  prepared  with t 
I      metallic  pivot,  for  insertion  in  this  manner  is  shown 
'      in  Fig.  175.     Another  method  is  to  have  the  part  of 
the  pivot  that  enters  the  root 'J)erfectly  smooth  and  cylindrical; 
fit  it  into  a  block  of  pivot  wood,  and  then  trim  the  wood  so  as  to 
fit  the  canal  in  the  root. 

But  when  a  metallic  pivot  is  used,  a  plate-tooth  is  preferable 
to  one  made  expressly  for  pivoting.    The  manner  of  attaching  a 
pivot  to  the  former,  is  as  follows :  the  root  is  first  prepared,  after 
which,  an  impression  is  taken ;  from  this,  a  plaster  model  Ib 
made,  and  from  the  latter,  metallic  dies.     This  done,  a  piece  of 
gold  plate,  large  enough  to  cover  the  root,  should  be  swaged  ap 
between  the  dies,  a  plate  tooth  of  the  proper  size,  shape  anA 
color,  is  then  fitted  to  the  root,  backed  with  gold,  and  soldered 
to  the  plate.     To  the  upper  or  convex  surface  of  this  last,  an^ 
immediately  beneath  the  canal  in  the  root,  a  gol^ 
pivot  is  attached.     The  position  and  direction  (^^ 

4r|H|     this   pivot   is   thus   secured.      Press   the   plat^ 
^H     covered  with  a  very  thin  film  of  wax,  against 
^r     the  root ;  at  the  point  opposite  the  canal,  thu^ 
'       marked  on  the  plate,  drill  a  hole  ;  through  this  ' 
pass  the  gold  pivot  into  the  canal ;  press  softened 
sealing-wax  around  the  part  of  the  pivot  (made  purposely  too 
long)  below  the  plate,  and  remove  the  fixture  from  the  mouth. 
Invest  the  upper  part  of  the  pin  and  plate  in  plaster,  (keeping 
it  by  means  of  a  minute  collar  of  wax,  out  of  the  hole  through 
which  the  pin  passes,)  remove  the  sealing-wax,  cut  off  the  pin 
even  with  the  plate  and  solder.    A  front  and  side  view  of  a  tooth 
thus  prepared  is  shown  in  Fig.  176. 

A  pivot,  consisting  of  gold  encased  in  a  thin  layer  of  wood, 
constitutes  about  as  secure  a  means  of  attachment  as  can  be  em- 
ployed. It  is  prepared  in  the  following  manner.  The  gold  is 
first  made  into  wire  of  the  proper  size,  and  passed  through  a 
screw-plate :  a  hole  is  then  drilled  lengthwise  into  a  piece  of  well 
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lasoned  hickory,  as  far  as  required  for  the  length  of  the  pivot, 
Dd  a  threat!  cat  with  the  corresponding  screw -tap  :  into  this  the 
rtre  h  screwed,  and  tiien  cut  off  close  to  the  wood,  which  h  re- 
uei'd  with  a  file  or  knife,  to  near  the  size  of  the  orifice  in  the 
rtificial  crown,  and  then  condensed  by  passing  through  a  pivot 
raw-plate.  Sabseqaent  manipulations  are  the  dame  a8  given  for 
le  simple  wooden  pivot;  from  which  it  differs  in  being  stronger, 
Iso  in  permitting  a  slight  bend  in  the  pivot,  in  case  the  canab 
%  root  and  crown  are  not  in  precisely  the  same  direction.  The 
rocid  prevents  the  gold  from  enlarging  the  cavity  of  the  root,  or 
rom  being  worn  by  friction  in  the  pivot  bole  of  the  artificial 
loth ;  and  at  the  same  time,  by  the  swelling  of  this  encasement, 
le  pivot  is  firmly  retained  in  both. 

There  is  some  diversity  of  opinion  with  regard  to  the  best 
jncl  of  pivot.     Some  prefer  wood,  others  metal.     Dr.  Fitch,  on 

ELs  subject,  observes  ;  **  The  metallic  pivots  are  far  better  than 
y  other  ;  and  their  only  objection  is,  that  they  are  apt  to  wear 
e  tooth  that  is  placed  upon  them,  and  the  stump  in  which  they 
ire  inserted ;  and  so  much  so  do  they  have  this  effect,  that  we 
[re  induced  to  use  pivots  of  wood.     This  last  has  the  advantage, 

f  perfectly  seasoned,  of  swelling  in  the  stump,  by  the  moisture 
liich  they  absorb  ;  and,  in  this  way,  becoming  very  firtn.     The 
^vantages  and  disadvantages   of  the  two  kinds,  are,  perhaps, 
pearly  balanced/* 
To  the  use  of  wood,  Dr.  Koucker  is  decidedly  opposed.   "^  The 
Yois  should  be  made  only  of  fine  gold  or  platina ;  every  other 
etal,  such  as  brass,  copper,  silver,  and  even  inferior  gold,  are 
ghly  objectionable,  being  more  or  less  liable  to  corrode,  and 
us  becunic  injurious  to  the  other  teeth  and  the  general  liealth. 
Te  is,  however,  a  practice  which  is  still  more  improper,  name- 
,  the  use  of  pivots  made  of  wood ;  these  pivots  expand  con- 
erably  after  insertion,  from   the  moisture  of  the  mouth,  and 
nsequently  remain  perfectly  firm  in  the  roots  for  several  years, 
tieh  deceives  not  only  the  patient,  but  the  dentist  also,  and  in- 
ccs  them  to  consider  the  case  very  successful ;  until   they  at 
ftst  find  that  the  root  is  either  split  by  the  swelling  of  the  pivot, 
IT  nearly  destroyed  by  the  rapid  decay  of  the  wood  in  the  cavity ; 
ihich,  by  its  chemical  and  mechanical   irritation,  is  very  apt  to 
►rodaee  very  serious  inflammation,  and  other  affections  of  the 
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gums  and  sockets  ;  by  no  means  the  least  objection,  is  the  diw- 
greeable  breath,  which  must  be  an  unavoidable  concomitant  of 
this  practice.  I  have  made  it  an  universal  rule  to  insert  the 
tooth  in  such  a  manner,  that  the  patient  shall  be  able  sfter  re- 
ceiving the  necessary  instructions,  to  remove  it,  and  replace  it, 
at  pleasure ;  for  this  purpose,  I  have  found  it  best,  and  mo«t 
effectual,  to  wind  a  little  cotton  round  the  pivot,  which  shonld 
be  filed  somewhat  rough,  previous  to  its  insertion  into  the  fang." 

The  description  here  given  of  the  effects  supposed  to  be  pro- 
duced by  a  wood  pivot,  is  exaggerated.  If  properly  made  of 
good  wood,  it  is  no  more  liable  to  produce  irritation,  and  to  affect 
the  breath,  than  one  made  of  gold  or  any  other  metal,  and  wrap- 
ped in  cotton.  The  fact  that  wooden  pivots  remain  firmly  in  the 
roots  for  several  years,  ought  rather  to  be  considered  asarecom- 
mendation,  than  an  objection,  and  would  go  far  towards  deter- 
mining our  preference  in  their  favor.  The  frequent  removal  and 
replacement  of  a  pivoted  tooth,  greatly  tends  to  hasten  the  de- 
struction of  the  root,  and  to  irritate  surrounding  parts,  and  pre- 
vents the  possibility  of  having  a  firmly  fitting  crown.  In  fact, 
we  are  disposed  to  regard  the  wooden  pivot,  either  simple,  or 
stiffened  by  a  gold  wire,  as  much  the  best  for  a  sound  fang  nor- 
mally placed  in  the  alveolus. 

As  a  general  rule,  not  more  than  two  roots  should  be  prepared 

at   one   sitting,   though   sometimee 

Fio.  177.  ^  .  ^  ,  1 

^^^^^^^^^^^^^^.       four,  or  even  six,  may  be  prepared 
^^BWHBHBBB^H^    without    incurring   any  risk.    Fig. 
>^  JlkJLk  ^  m^      ^^^  represents  the  roots  of  the  four 
MI|ffi||ffl|||W  upper  incisors,  prepared  for  the  re- 

ception of  artificial  teeth,  and  the 
teeth  armed  with  wood  pivots,  ready  to  be  inserted.  The  artirt 
has  not,  however,  given  a  suflScient  convexity  to  the  ends  of  the 
roots,  nor  carried  down  the  points  of  the  gum  far  enough  between 
the  teeth. 

When  a  tooth  is  attached  by  any  of  the  ordinary  modes  of 
pivoting,  the  walls  of  the  canal  in  the  root  are,  of  necessity, 
exposed  to  the  action  of  the  fluids  of  the  mouth,  and,  conse- 
quently, are  gradually  softened  and  broken  down ;  so  that,  in 
the  course  of  a  few  years,  a  larger  pivot  will  be  required,  and 
this,  too,  will  have  to  be  again  replaced  with  one  still  larger, 
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Dtil,  finallj,  the  root  is  destroyed.  This  destructive  jjrocess 
rooecdi*  more  rapidly  in  some  ea.ses  than  in  others,  accordingly 
t  the  root  is  hard  or  8oft,  rind  »is  the  secretions  of  the  mouth 
re  in  a  henUhy  or  vitiated  condition.  This  nnij  be  prevented 
y  introducing  a  gold  cylinder  for  the  reception  of  the  pivot 
liis  protects  the  walls  of  the  cannl  against  the  notion  of  corro- 
\ve  agents,  and  a  root  thus  prepared,  will  eupport  an  artificial 
rown  more  than  twice  as  long  as  when  prepared  in  the  ordinary 
ray.  The  operation,  however,  is  more  tedious  and  expen.sive, 
inJ  only  the  larger  roots  will  permit  the  enlarged  size  of  canal 
equired* 

For  the  preparation  of  a  tooth  in  this  manner,  the  following 
I  the  metliod  of  procedure;  First,  the  crown  of  the  natural 
»oth  IS  removed,  the  nerve,  if  alive,  destroyed,  and  the  canal  in 
lie  root  enlarged  as  before  directed.     Secondly,  a  screw-tap  is 

en  introduced  for  the  purpose  of  cutting  a  screw  on  its  inner 
alls.  Thirdly,  a  corresponding  screw-thread  is  then  cut  on  a 
iece  of  hollow  gold  wire,  during  which  process  the  gold  tube  is 

led  with  steel  wire  to  prevent  compression.    This  done,  it  may 

jcrewed  into  the  root  about  a  quarter  of  an  inch;  the  wire 

e  inside  of  it  is  then  withdrawn,  and  the  lower  or  protrud- 

ig  extremity  dressed  off  even  with  the  root  with  a  very  fine 
Fourthly,  an  artificial  tooth  is  selected,  of  the  right  size, 

ape  and  color,  and  fitted  to  the  root;  after  which  a  gold  pivot 

fixed  in  it  in  the  manner  before  described,  corresponding  in 
iixe  and  length  to  the  gold  tube  in  the  root.     Having  proceeded 
far,  the  operation  is  completed  by  applying  the  tooth  to  the 
but  little  pressure  being  required  to  force  up  the  pivot. 

The  stability  of  a  tooth  secured  in  this  manner,  if  the  pivot  be 

f  the  proper  size,  is  as  great  when  first  inserted,  as  one  pre* 

ared  by  any  of  the  other  methods,  and  it  may  be  removed, 

leUtansed  and  replaced  at  the  pleasure  of  the  patient.    But  metal 

IgaJQst  metal  inevitably  wears  loose,  and  rapidly  so  if  removed 

Vom  time  to  time.     Hence  many  prefer  the  wooden  pivot,  with 

I  wire  run  through  its  centre.     When  the  walls  of  the  canal  are 

K)  much  enlarged  by  decay  as  to  have  formed  a  conical-shaped 

^vilj  in  the  lower  extremity  of  the  root,  the  upper  end  only  of 

the  cylindrical  screw  will  take  effect.     In   this  case,  the   space 

between  the  lower  extremity  and  the  walla  of  the  root  must  be 
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thoroughly  filled  with  gold  before  the  wire  on  the  inside  is  with- 
drawn ;  after  which  the  tube  and  extruding  portions  of  the  gold 
are  filed  off  even  with  the  root,  and  polished  before  the  artificial 
tooth  is  applied. 

The  hollow  wire  is  made  by  partially  folding  a  narrow,  evenly- 
cut  strip  of  gold  around  a  steel  mandril  (a  knitting-needle  makes 
an  excellent  one),  and  passing  through  a  draw-plate;  withdraw 
the  mandril  and  solder  the  seam ;  then  replace  the  mandril,  and 
complete  the  drawing  until  the  proper  thickness  is  given.  If  too 
thin,  it  will  not  hold  the  screw-thread;  if  too.  thick,  it  will  either 
make  the  canal  too  small,  or  require  too  large  an  opening  in  the 
root.  Hollow  wire  may  be  procured  of  the  proper  size  at  lea 
expense  of  time  and  money  than  it  can  be  made  by  a  dentist. 
It  is  known  by  jewelers  as  joint-wire^  because  used  for  the 
hinges  of  breast-pins,  &c. 

It  sometimes  happens  that  the  natural  root,  instead  of  coco- 
pying  its  proper  position  in  the  jaw,  runs  very  obliquely,  so  that 
if  the  pivot  connecting  the  artificial  tooth  to  it  be  straight,  the 
latter  will  either  overlap  the  adjoining  teeth,  or  else  project 
outward  or  inward.  To  obviate  this,  an  angle  should  be  given 
to  the  pivot,  immediately  at  the  point  of  junction  between  the 
tooth  and  root.  If  this  obliquity  be  slight,  the  wooden  pivot, 
stiffened  with  wire,  can  easily  be  bent  to  suit ;  but  in  cases  of 
greater  obliquity,  a  solid  gold  pin  will  be  required. 

It  sometimes  happens  that  cases  are  met  with  presenting  a 
still  more  formidable  difiiculty ;  as,  for  example,  when  the  root 
is  situated  behind  the  circle  of  the  other  teeth.  In  a  case  of 
this  sort,  a  different  kind  of  tooth  and  an  entirely  different 
course  of  procedure  is  necessary.  After  having  prepared  the 
root,  an  impression  of  the  parts  are  taken  in  wax,  from  which  a 
plaster  model  is  obtained,  and  from  this  two  metallic  dies.  With 
these  a  gold  plate  is  to  be  swaged,  extending  just  far  enough 
back  to  cover  the  root,  and  forward  to  form  a  line  with  the  outer 
circle  of  the  teeth.  To  the  posterior  part  of  the  plate  covering 
the  root,  and  directly  beneath  the  cavity  in  it,  a  gold  pivot, 
about  three-eighths  of  an  inch  long,  is  soldered  (its  length  and 
direction  is  found  as  directed  on  page  618),  and  to  the  anterior 
part  of  it  a  plate-tooth  of  the  right  size,  shape  and  shade  is  at- 
tached.    A  piece  of  hollow  wood,  or  a  hollow  gold  screw  as 
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ore  described,  is  now  introdaced  into  the  root,  and  into  this 
gold  pivot  is  inserted.  A  side  view  of  a  right  superior  cen- 
[  incisor,  mounted  on  a  plate  with  a 

^      ....  ^        ,  ,  Fio.  178.  Fio.179. 

ot,  for  insertion  in  the  manner  here  de- 

ibed,  is  represented  in  Fig.  178.     In 

[.  179  a  back  view  is  shown. 

Il  description  of  the  manner — of  ob- 

ning  impressions  with  wax,  plaster,  &;c. ; 

making  plaster  models  and  metallic  dies ;  of  fitting  a  plate, 

ftching  teeth  to  it,  and  finishing  it  up,  will  be  hereafter  de- 

ibed.     Bat  before  we  proceed  to  do  this,  it  will  be  proper  to 

T  a  few  remarks  on  the  manner  of  refining  and  alloying  gold, 

1  of  making  it  into  plate,  springs  and  solder. 


1  I 


CHAPTER    SIXTH 


MANNER  OF  REFINING  AND  ALLOYING   GOLD.  ASP 
CALCULATING  ITS  FINENE^. 


Gold,  as  ha^  already  been  stated,  is  tbe  best  inetnl  wbick  cai 
be  employed  in  contrectjon  with  artificial  teeth,  mountiMl  tn  tb 
ordinary  way.  It  b  tbe  only  one  capable  of  res<rstiDp  tljtj  ^^ 
tions  of  the  secretions  of  the  mouth,  except  platiua,  whicK* 
this  respect,  answers  equally  well.  The  latter,  howi?n*r,  is*  Wtlir 
suited  for  a  peculiar  style  of  work,  hereafter  to  be  t!e&cr!M» 
than  for  the  ordinary  swaged  plate.  Although  for  thij»  ptirp^ 
it  is  used  to  some  extent,  it  baa  no  advantage  in  respect  of  ptiriij 
over  twenty-carat  gohl,  and  has  tbe  decided  disiadvjintage  of 
being  heavier,  softer,  and  more  easily  bent  out  of  shape.  Cdi 
therefore,  standing  first  in  value  and  importance  of  all  the  Bi**' 
rials  upon  which  artificial  teeth  can  be  moanted^  demaaib  Hf 
first  consideration. 

Although  the  manner  of  refining,  allujring  and  manufaetttft^jE 
gold  into  plate,  solder,  &c.,  may  not,  perha|>8,  be  regariW  i* 
coming  properly  within  the  provinee  of  tbe  dentist,  ytjt,  n  ^ 
often  experiences  great  difficulty  in  procuring  them  of  thin|^ 
quality,  a  brief  description  of  these  several  proccssefi  is  nt* 
sary.  Especially  is  this  necesgary  sine©  the  denial  depot*  i^ 
dom  keep  on  hand  any  gold  plate  finer  than  e5ghic*rn  carats  tli« 
use  of  which  we  consider  discreditable  to  the  professioa  wild 
calls  for  so  inferior  a  quality  of  metal,  rather  than  to  those  iilic« 
business  it  is  to  supply  their  demands.  MoreaTcr,  many  pnrth 
tiotiers  are  so  sitnnted  that  they  cannot  tiae  gold  plat«,  ^^^ 
they  know  how  to  prepare  it  from  coin. 

Gold  in  its  pure  state,  free  from  alloy,  ia  too  eoDt  and  yid^ 
to  serve  as  a  suitable  support  for  artificial  teelh ;  bot  if  it  m^ 
tains  too  much  or  an  improper  alloy,  it  will  either  be  tarniiW 
or  bbirkt  Tjrd  by  the  seer  it  ions  of  the  mouth,  or  rendersi  •• 
brittl  iLtal  purposes.     It  is  of  the  utmobt  importaiKttbl 
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_  13  ii^ed  in  connection  with  artificial  teetli  should  be  of  the 
roper  fioejiess,  arMl  possessed  of  the  requisite  mulleability.  To 
retire  these  qaalities,  it  is  necessary  to  know  the  kind  and 
imntity  of  metal  witlj  which  it  should  be  alloyed  before  it  is 
lade  into  plate  or  other  forma  necessary  for  the  purposes  for 
rhieh  it  is  to  be  employed. 

I  The  scraps  and  filings  removed  in  shaping  and  reducing  to 
leir  proper  size  and  form  the  various  pieces  of  gold  used  in  the 
l0n.«t ruction  of  a  piece  of  dental  mechanism,  are  apt  to  become 
lixed  with  base  metals,  such  as  iron  from  the  weuring  of  files, 
ind,  occasionally  small  panicles  of  lead,  or  tin.  If  these  are 
pelted  with  and  permitted  to  remain  in  the  gold,  they  will  de- 
Iroy  its  ductility,  and  render  it  unfit  for  a  base  or  support  to 
irtificial  teeth.  Iron  is  less  objectionable  than  the  lead  or  tin* 
md  may  always  be  removed,  before  the  gold  is  melted,  with  a 
Hagnet ;  but  to  free  it  perfectly  fr^m  the  others,  it  will  some- 
imes  be  necessary  to  refine  it  in  the  manner  presently  to  be  de- 
teribed.  A  two-thousandth  part  of  tin  or  lead  destroys  the  due* 
ility  of  gold,  and  even  exposure  to  the  fumes  of  red  hot  tin  or 
ead,  renders  it  exceedingly  hard  and  brittle.  Antimony,  or  bls- 
Dutb,  when  mixed  with  gold,  exerts  upon  it  a  very  siniilar  eftect; 
Bo  marked  is  the  influence  of  antimony,  in  injuring  one  of  the 
most  valuable  properties  of  gold,  that  its  original  name  m;M?u^, 
^little  king,)  by  which  it  is  best  known  in  commerce,  w*as  given 
B  vi^w  of  this  controlling  effect  upon  the  king  of  metals.  It  is 
»f  the  utmost  importance  to  bear  in  mind  the  action  of  minute 
|aantities  of  these  four  metals,  so  much  used  in  the  laboratory, 
Upon  gold,  platina  and  silver, 

Platina,  united  with  gold  in  certain  proportions,  has  the  eflVct 
&f  hardening  the  latter  metal  nnd  making  it  very  elastic,  but 
joes  not  materially  affect  its  ductility.  The  affinity  of  the  alloy 
br  oxygen  however  is  so  great,  tliat  it  is  readily  acted  upon  by 
lutric  scid«  The  septic  (nitrous)  acid  of  the  mouth,  would,  in 
most  cases,  be  apt,  in  a  short  time,  to  corrode  the  metal  or  else 
make  it  very  brittle.  But  for  this,  the  two  mettjl>i  combined  in  the 
proportion  of  fifteen  parts  of  gold  to  one  of  platina,  would  form  an 
ifxceedingly  useful  alloy  for  the  construction  of  spiral  springs. 
That  a  combination  of  two  metals  should  be  thus  easily  acted  on 
by  AD  agent  incapable  of  acting  on  either,  when  in  a  separate 


626  MANNER   OF  BBFININQ   GOLD. 

state,  may  appear  somewhat  remarkable,  but  it  is,  neverthelew, 
true.  We  have  in  the  effect  of  platina  upon  steel  an  analogous 
case.  It  makes  the  steel  exceedingly  hard  and  fine  grained; 
but  although  itself  totally  insensible  to  the  action  of  oxygen, 
when  alloyed  in  minute  quantity  with  steel,  it  causes  this  latter 
metal  to  oxidize  with  such  readiness  as  to  make  it  unfit  for  nse. 

Hence  may  be  seen  the  fallacy  of  the  idea  entertained  by 
many,  that  because  platina  is  a  more  indestructible  metal  than 
silver  or  copper,  it  must  necessarily  make  a  purer  plate.  The 
properties  of  alloys  are,  in  fact,  so  often  and  so  widely  different 
from  those  of  their  component  metals,  that  they  can  be  ascer- 
tained only  by  experiment.  Of  the  three  metals,  platina,  silver, 
and  copper,  speculative  theory  might  select  the  first  and  purest 
as  the  best  alloy  for  gold ;  whereas  actual  experience  demon- 
strates that  copper,  itself  the  most  injurious  to  the  mouth,  im- 
parts most  perfectly  to  gold,  those  qualities  which  are  required 
in  a  dental  plate. 

In  view,  then,  of  the  importance  of  having  gold,  which  is  to 
be  placed  in  the  mouth,  of  the  right  quality,  every  dentist,  who 
has  connected  with  his  practice  a  mechanical  laboratory,  shonid 
have  the  necessary  fixtures  for  melting  and  working  this  metal 
into  the  various  forms  required  for  dental  purposes.  The  prin- 
cipal of  these  are,  a  small  furnace,  with  crucibles  and  tongs, 
ingot  moulds,  an  anvil  and  hammers,  and  a  rolling  mill ;  a  plate- 
gauge,  draw-plate,  and  bench-vice ;  fluxing  and  refining  chemi- 
cals, &c.     These  will  hereafter  be  described. 

MANNER  OF  REFINING  GOLD. 

It  is  not  our  intention,  in  describing  the  manner  of  refining 
gold,  to  enter  into  a  minute  detail  of  the  various  methods  em- 
ployed for  assaying  or  refining  this  metal ;  but  to  point  out,  as 
briefly  as  possible,  the  manner  of  separating  it  from  the  several 
metals  with  which  it  is  most  frequently  combined  in  the  dentist's 
laboratory. 

The  method  usually  employed  by  assayers  for  separating  gold 
from  silver,  is,  to  roll  the  alloy  out  into  very  thin  plates,  and 
put  it  in  nitric  acid  ;  this  will  dissolve  most  of  the  silver,  and 
leave  the  gold  behind  in  the  form  of  brown  plates,  scales  or  pow- 


br,  Hflucli  after  being  thoroughly  washed  is  put  into  a  crucible 

rith  borax  and  melted  duwn  into  an  ingot  of  pure  gold.     But 

hit^  meihod  will  not  succeed,  unless  the  quantity  of  silver  be 

iqaal  to  two  or  three  times  that  of  the  gold :  for  the  nitric  acid 

rhich  acts  only  upon  the  silver  (and  copper)  cannot  eat  out  all 

lie  iiUoy  if  iti^  particlea  are  too  much  surrounded  with  the  parti- 

les  of  gold*     From  the  old  rule — one-fourth  gold,  three- fourths 

lloy — came  the  name  given  to  this  process,  quartration:  it  is 

duo  known  as  the  nitric  aeid  process.     It  is  well  adapted  to  the 

Hirification  of  gold  upon  a  large  scale,  and  is  the  process  used 

D  the  U*  S.  Mint.     But  it  does  not  remove  the  platina  so  gene- 

mlly  found  in  dentist's  scrap ;  and  is  not  bo  well  adaptod  for 

;old  of  eighteen  carats  fineness  and  upward  as  the  next  process. 

The  Nitro-Muriatic  or  Aqua-Regia  process  dissolves  all  the 

elaU  of  the  alloy,  but  immediately  precipitates  the  silver.  The 

W  is  subsefjucntly  precipitated  in  a  state  of  purity,  thoroughly 

ashed«  dried  and  melted  down  with  borax.     The  process  is 

iefly  as  follows.     Melt  the  scrap  to  be  refined ;  roll  into  a  thin 

ip  and  curl  it  up  into  what  is  technicully  termed  a  cornet ; 

lace  in  a  porcelain  vessel  and  pour  on  the  aqua-regia,  three  or 

ur  ounces  to  the  ounce  of  alloy,  which  must  be  mixed  at  tlie 

ioment  of  using»  in  the  proportion  of  one  part  of  pure  nitric 

id  to  two,  two  and  a  half,  or  three  parts  of  hydrochloric  acid: 

iCkeu   the  solution   by  heat  from  a  spirit  lamp,  setting  the 

»I  where  the  nitrous  fumes  can  escape  from  the  room  :  decant 

pr  61ter  the  solution  bo  as  to  separate  the  precipitated  silver  ; 

evaporate  the  clear  solution  over  a  spirit-lamp  nearly  to  dryness, 

|dd  hydrochloric  acid  and  evaporate  a  second  time,  so  as  to  get 

rid  of  all  nitric  acid. 

This  concentrated  orange  colored  solution  is  the  chloride  of 
jold  together  with  the  chloride  of  plutina  and  other  metals  from 
Hfhich  it  must  be  separated  by  precipitation.  Dilute  largely 
irith  water,  and  add  little  by  little,  a  solution  of  the  proto-sul- 
pbttte  of  iron,  (green  vitriol,)  until  the  dark  olive-brown  precipi- 
Utc,  which  instantly  appears,  ceases  to  form.  Pour  on  this  pre- 
cipitate some  sulphuric  acid  to  remove  all  trace  of  iron,  and  then 
lrai»h  several  times  with  hot  water,  dry  it  and  melt  with  borax 
in  a  crucible. 
If  the  presence   of  much   platina  is  suspected,  the  solution 
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should  be  treated  with  muriate  of  ammonia  (sal-ammoniac)  after 
the  gold  has  been  removed.  This  will  precipitate  the  platini 
which  should  be  washed,  dried,  and  sold,  inasmuch  as  the  den- 
tist has  no  heat  sufficiently  intense  to  melt  it.  If  the  alloy  to 
be  refined  consists  simply  of  gold  and  platina,  the  aqua-regia 
solution,  after  being  made  neutral  by  twice  evaporating  nearly 
to  dryness,  should  be  diluted  with  water  and  the  platina  precipi- 
tated by  muriate  of  ammonia ;  then  decant  the  gold  solution  from 
the  platina  and  precipitate  the  gold  by  the  proto-sulphate  of 
iron. 

A  third  method  of  refining  is  the  sulphuric  acid  process,  which 
it  is  unnecessary  to  describe  further  than  to  say  that  it  resem- 
bles the  quartation  process.  Gold  is  melted  with  five  to  seven 
times  as  much  silver,  granulated  and  then  boiled  three  or  four 
hours  in  a  platina  or  iron  retort  with  sulphuric  acid. 

By  any  of  these  three  processes,  but  most  conveniently  by  the 
second,  dental  scrap  may  be  refined  to  a  purity  sufficient  for 
every  practical  purpose.  The  assayer  resorts  to  other  methods 
to  obtain  the  absolute  purity  required  in  analyses. 

Gold  still  containing  traces  of  silver  may  be  treated  with  8ul- 
phuret  of  antimony.     This  may  be  done  with  a  strong  heat  in  a 
covered  crucible,  and  after  the  gold  has  been  kept  in  a  state  of 
fusion  for  some  thirty  or  forty  minutes  it  should  be  poured  out 
into  an  ingot  mould,  and  separated  from  the  antimony  which 
will  lie  at  the  top.     It  may  be  necessary  to  melt  it  in  this  way 
two  or  three  times,  adding,  each  time,  a  less  quantity  of  anti- 
mony ;  at  the  last  melting,  a  current  of  air,  from  a  pair  of  bel- 
lows, should  be  thrown  upon  the  surface  of  the  fused  metal  to 
evaporate  the  antimony,  and  after  the  vapor  ceases  to  escape,  a 
little  refined  nitre  and  borax  should  be  thrown  into  the  crucible. 
It  should  then,  in  a  few  minutes,  be  poured  into  the  ingot  mould 
and  rolled  ;  should  it  crack  in  hammering  or  rolling,  it  must  be 
again  melted,  and  a  little  more  nitre  and  borax  thrown  on  it. 

Still  another  process  for  refining  gold,  is  occasionally  used, 
called  cementation.  It  consists  in  first  rolling  the  gold  out 
into  exceedingly  thin  plates,  then  placing  it  in  a  crucible  with  a 
mixture  of  four  parts  of  brick-dust,  one  of  calcined  sulphate  of 
iron,  and  one  of  chloride  of  soda.  A  bed  of  this  mixture  or 
cementing  powder,  is  first  placed  in  the  bottom  of  the  crucible ; 
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the  gold  h  then  put  in  and  covered  with  it.  Tlie  cruciblo  ia 
covered  with  another  crucible,  the  joints  well  luted  with  clay, 
ind  gradually  niiscd  to  a  red  heat,  at  which  temperature,  it 
honid  be  kept  from  twenty  to  twenty-four  hours.  The  crucible 
»  then  reinored  from  the  fire,  the  top  brokcD  off,  and  after  it  has 
cooled  the  gold  may  be  separated  from  the  cement  and  washed, 
or  what  is  still  better,  boiled  in  hot  water.* 

The  form  of  furnace  for  melting  gold  depends  much  upon  the 
kind  of  fuel.  Charcoal,  coke  and  anthracite  are  the  three  kinds 
Ui^d  I  bituminous  eoal  la  inadmissible  until  converted  into  cuke. 
The  stove  faetoriea  now  furnish  so  many  convenient  forms  for 
•the  use  of  any  of  these  fuels,  that  we  shaU  not  occupy  time  or 
space  in  their  detailed  description.  A  pipe  six  fet^t  high  will 
give  to  the  ordinary  *' preserving  furnace**  a  draft  sufficient  to 
melt  gold  with  charcoal :  coke  gives  a  very  intense  heat,  but 
ueedjd  a  stronger  draft ;  anthracite  requires  a  powerful  draft,  but 
givefi  a  more  steady  heat,  need  less  frec(uent  renewal,  and  hence 
id  better  for  long  continued  heats. 

As  regards  the  shape  and  aisse  of  the  stove,  the  following  points 
diould  be  attended  to.  Convenience  of  access  to  the  crucible  ; 
Bufficient  depth  and  width  to  surround  the  crucible  with  a  good 
body  of  fuel,  without  unnecessary  waste  of  material.  Furnaces 
acting  by  simple  drafts  will  he  found  to  answer  better  than  blast 
furnaces. 

The  Ceylonese  goldsmiths  use  a  blast  furnace  of  very  rude 
and  simple  construction.  It  consists  of  a  small  low  earthen  pot, 
filled  with  chaff,  or  saw-dust,  on  which  a  little  charcoal  fire  id 
made,  which  is  excited  with  a  small  bamboo  blow-pipe,  about  six 
inches  long,  the  blast  being  directed  through  a  short  earthen  pipe 
or  noKxle,  tlie  end  of  which  is  placed  at  the  bottom  of  the  fire.  By 
this  simple  contrivance,  a  most  intense  heat  may  be  obtained, 
greater,  it  h  said,  than  is  requirt'd  for  melting  gold  or  silver. 

For  separating  ©opper,  tin,  lead  or  zinc,  from  gold,  the  follow- 
ing simple  method  may  be  adopted  ;  put  the  gold  in  a  clean  eru- 
I  eible,  covered  with   another  crucible,   having  a  small  opening  or 
.hole  through  the  top;  lute  the  two  together  with  clay,  place  them 
in  n  bed  of  charcoal  in  the  furnace,  ignite  the  coal  gradually, 
i  afterwards  increane  the  combustion  by  means  of  a  current  of  air 


'  So©  Chctni^lry  of  Art?,  vt»K  li,  pp.  645,  560. 
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from  a  pair  of  bellows  or  by  turning  on  the  draft ;  after  the  gold 
has  melted,  throw  in  at  intervals  of  about  ten  minutes  scTcral 
small  lumps  of  nitrate  of  potash,  (saltpetre,)  and  sub-borate  of 
soda,  (borax,)  and  keep  it  in  a  fused  state  for  thirty  or  forty 
minutes ;  then  remove  the  crucible,  and  plunge  in  water  to  cool 
it ;  break  it  and  separate  the  lump  of  gold  from  the  dross ;  then 
put  into  another  crucible,  melt  with  a  little  borax,  and  pour  into 
an  ingot-mould,  of  the  proper  size,  previously  warmed  and  oiled. 
The  bi-chloride  of  mercury  (corrosive  sublimate)  is  sometimes 
used  instead  of  or  aftei*  the  nitre,  for  the  purpose  of  dissipating  the 
base  metals,  and  often  with  more  certain  and  better  results,  es- 
pecially where  the  presence  of  any  tin  is  suspected.  If  the 
gold  cracks  on  being  hammered  or  rolled,  it  should  be  melted 
again,  and  more  nitre  and  borax  thrown  into  it;  the  inside  of 
the  crucible  should  also  be  well  rubbed  with  borax,  before  the 
metal  is  put  in.  It  is  sometimes  necessary  to  repeat  this  process 
several  times,  and  if  the  gold  still  continue  brittle,  a  little  muri- 
ate of  ammonia  (sal  ammoniac)  may  be  thrown  into  the  crucible 
when  the  gold  is  in  a  fused  state ;  after  the  vapor  ceases  to  es- 
cape, the  metal  should  be  poured  into  an  ingot  mould,  warmed 
and  oiled  as  before  directed.  This  last  method  of  treatment  will 
make  the  gold  tough,  and  prevent  it  from  cracking  under  the 
hammer,  or  while  being  rolled,  provided  it  is  from  time  to  time, 
properly  annealed  during  the  process. 

By  this  method  of  refining  gold,  known  as  the  dry  pro€e$$y  or 
"refining  by  fire,'*  suflSciently  accurate  results  will  be  obtained 
for  many  of  the  practical  purposes  of  mechanical  dentistry; 
since  the  variation  of  an  eighth  or  a  quarter  of  a  carat  in  the 
fineness  of  gold-plate  is  not  often  a  matter  of  much  consequence. 
Comparing  the  two  classes  of  refining  processes — the  Aumidy  bj 
acids;  and  the  dry,  by  fire — the  first  is  the  more  accurate,  and 
the  only  way  to  remove  platina  or  silver;  but  it  is  the  most 
troublesome,  and  requires  a  familiarity  with  chemical  details, 
which,  unfortunately,  many  dentists  are  totally  ignorant  of. 
The  second  may  remove  the  lead,  tin,  zinc,  antimony  and  bis- 
muth, if  in  small  quantity;  and  if  continued  for  a  sufficient 
length  of  time,  with  a  free  use  of  nitre,  may  remove  a  large 
proportion  of  copper.  It  can  scarcely  be  depended  upon  if  the  ob- 
ject is  to  make  an  ingot  of  pure  gold,  but  will  answer  admirably 
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t:lie    purpose  is  merely  to  lessen  the  alloy  or  remove  certain 
Lpurities. 

-A.8  the  dry  process  is  one  that  the  dentist  will  often  have  oc- 

lion  to  resort  to,  we  shall  give  (from  the  seventh  volume  of  the 

^  nctericstn  Journal  of  Dental  Science)  the  following  description 

^  the  very  excellent  method  pursued  by  Dr.  JElliot,  of  Montreal: 

**  The  following  implements  are  necessary  for  this  purpose:  a 

^^^all  draught  furnace,  a  quantity  of  fine  hard- wood  coal,  a  clean 

^"'^^^ible  with  a  sheet-iron  cover  (a  lump  of  charcoal  is  better),  a 

^^^*^*    pair  of  crucible-tongs,  an  ingot-mould  made  of  soapstone, 

^    *xttle    nitrate  of  potash,  carbonate  of  potash,  borax  and  oil. 

^  fiice-place  of  the  furnace  should  be  about  ten  inches  in  dia- 

-^^^^'s  and  eight  or  ten  deep ;  this  should  be  connected  by  means 

pipe  with  the  chimney,  so  that  a  powerful  draught  may  be 


^^  to  pass  through  the  coal.    A  blast-furnace  is  objectionable, 
^^^     ^^    the  crucible,  and  it  is,   therefore,  constantly  dropping 


^,^^       **^  reason  that  the  bellows  burns  out  the  coal  immediately 


t'^^      ^»  'Which  is  not  the  case  with  the  draught- furnace;  besides, 
l:^^^.^^^Ught-furnace  produces  a  more  even  fire,  a  quality  equally 

^^Pensable.   . 
^^^1«»       preparing  for  a  heat,  the  furnace  should  be  filled  about 
^^^■j^      Jull  of  coal,  and  after  it  is  well  ignited,  it  should  be  con- 
-^;^j^  ^^ted  as  much  as  practicable  without  choking  the  draught. 
^^^        Crucible  containing  the  metal  and  a  little  borax  may  then 


^^^  ^t  on,  and  more  coal  placed  around  and  over  it,  the  door  of 
^^^  flirnace  closed,  and  the  damper  opened.  It  should  remain 
*"  ^hia  way  until  the  gold  is  perfectly  fused.    The  coal  may  then 

Removed  from  over  the  crucible,  and  a  bit  of  nitrate  of  pot- 
^  '^  dropped  in,  in  quantity  equal  to  the  size  of  a  pea  to  every 
^^^^ce  of  gold,  and  the  crucible  immediately  covered  with  a 
^te  of  iron.  More  coal  may  then  be  placed  over  and  around 
» crucible,  and  the  gold  kept  in  a  fused  state  at  a  high  tem- 
perature, until  the  scoria  ceases  to  pass  off,  which  it  will  do  in 
I  coarse  of  five  or  six  minutes.  The  ingot-mould  having  been 
^^j^  ^^viously  warmed,  should  be  placed  in  a  convenient  position 
^^^  pooring,  and  filled  about  half  full  of  lamp-oil.  The  cover 
^^ould  now  be  thrown  oflF  quickly,  the  crucible  seized  with  the 
^^DgSy  and  at  the  same  instant  another  small  bit  of  nitrate  of 
^^Xitash  should  be  thrown  into  it,  and  the  gold  rapidly,  but  care- 
^Iljy  poured  into  the  mould. 
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^^  The  ingot  always  cools  first  at  the  edges,  and  shrinks  aiaj 
from  the  middle.  On  that  account,  the  mould  should  be  a  little 
concave  on  the  sides,  so  that  the  shrinking  will  not  reduce  the 
ingot  thinner  in  the  centre  than  at  the  edges, 

"  Moulds  of  the  best  form  will  sometimes  produce  ingots  of 
irregular  thickness.  Such  ingots  should  be  brought  to  a  UDifom 
thickness  under  the  hammer,  using  the  common  callipers  as  a 
gauge.  If  this  be  neglected,  the  plate  will  be  found  imperfect 
at  those  points  where  the  ingot  was  thinnest.  The  plate  should 
be  annealed  occasionally  during  the  process  of  hammering  and 
rolling,  and  should  be  reduced  about  one  number  in  thickness 
each  time  it  passes  between  the  rolls.  If  any  lead,  tin  or  sine 
be  mixed  with  the  gold,  the  nitrate  of  potash  must  be  used  in 
much  larger  quantities,  and,  in  that  case,  it  is  better  to  let  the 
button  cool  in  tl)e  bottom  of  the  crucible.  Then  break  the  cni- 
cible,  and  melt  it  in  a  clean  one  for  pouring,  using  borax  and 
nitrate  of  potash  in  very  small  quantities  for  the  last  melting. 

"In  case  the  subject  of  assay  be  in  the  form  of  filings  or 
dust,  a  magnet  should  be  passed  through  it  so  as  to  remove  everj 
particle  of  iron,  and  then,  instead  of  melting  it  with  borax,  it 
should  be  melted  first  with  carbonate  of  potash,  and  afterwards 
with  nitrate  of  potash,  in  quantities  proportioned  to  the  necessi- 
ties of  the  case,  as  before  directed.  Carbonate  of  potash  is  the 
only  flux  that  will  bring  all  the  small  particles  of  metal  into  one 
mass.  Without  it,  a  great  portion  of  the  gold  will  be  found 
among  the  scoriae,  adhering  to  the  sides  of  the  crucible,  in  the 
form  of  small  globules.  This  process  of  refining  answers  equally 
as  well  for  silver  as  gold." 

ALLOYING  GOLD. 

Gold,  when  in  an  unalloyed  or  pure  state,  as  before  stated,  is 
too  soft  to  be  used  as  a  support  for  artificial  teeth ;  consequently, 
it  has  been  found  necessary  to  combine  with  it  some  other  metal) 
in  order  to  harden  it.  Silver  and  copper  are  the  alloys  most 
frequently  employed.  Many  dentists  prefer  the  former,  errone- 
ously supposing  that  it  does  not  increase  the  liability  of  gold  to 
tarnish  as  much  as  the  latter.  But  this  opinion  is  sustained 
neither  by  facts  nor  experience.     Gold,  when  alloyed  with  cop- 
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per,  unless  redaccd  altogether  too  much  for  dental  purposes, 
will  resist  the  action  of  acids  as  effectually  as  when  alloyed  with 
nWer,  and  the  former  renders  it  much  harder  than  the  latter. 
Besides,  it  renders  the  gold  susceptible  of  a  higher  and  more 
beautiful  finish.  If,  therefore,  but  one  of  these  metals  is  used, 
copper  may  be  regarded  as  preferable  to  silver ;  but  four  or  nine 
parts  of  the  former  with  one  of  the  latter,  constitutes  a  still 
better  alloy  for  gold. 

The  gold  employed  in  mechanical  dentistry  by  most  practi- 
tioners is  altogether  too  impure  for  the  purpose,  it  being  not 
more  than  eighteen  carats  fine,  and  sometimes  it  is  reduced 
«Ten  to  fourteen.  When  not  above  these  standards  of  fineness, 
it  is  discolored  by  the  buccal  secretions,  imparts  a  disagreeable 
taste  to  the  mouth,  and  becomes  brittle  after  it  has  been  worn 
for  a  few  years.  The  plate  which  is  to  serve  as  a  basis  for  arti- 
fieial  teeth  should  never  be  reduced  below  twenty  carats,  and  as 
that  for  the  upper  jaw  does  not  require  to  be  more  than  one- 
third  or  one-half  as  thick  as  that  of  the  lower,  the  gold  for  the 
latter  may  be  a  little  finer  than  that  employed  for  the  former, 
•s  it  is  necessary  that  it  should  be  more  malleable.  The  follow- 
bg  standards  of  fineness  may  be  regarded  as  the  best  that  can 
be  adopted  for  gold  used  in  connection  with  artificial  teeth:  plate 
ferthe  upper  jaw,  twenty  carats;  for  the  lower,  twenty-one;  and 
for  clasps  and  wire  for  spiral  springs,  eighteen. 

In  reducing  perfectly  pure,  or  twenty-four  carat,  gold  to  these 
standards,  first  make  an  alloy  of  copper  and  silver,  which  may  be 
either  in  the  proportion  of  copper  4,  silver  1,  or  copper  9,  silver 
I,  according  to  the  qualities  required  in  the  plate.  The  action 
^f  the  two  metals  are  in  strong  contrast — copper  giving  hard- 
ness and  elasticity  and  deepening  the  color  into  a  red ;  silver 
!>i*e8erving  the  softness,  and  giving  a  greenish-white  shade  to  the 
^^iginal  yellow  of  the  pure  gold.  Of  these  alloys  take — to 
•^enty-one  grains  of  pure  gold,  three  grains ;  to  twenty  grains 
^f  pure  gold,  four  grains;  and  to  eighteen  grains  of  pure  gold, 
^ii  grains;  to  make,  respectively,  twenty -one,  twenty  and 
eighteen  carat  gold.  In  the  latter  case,  the  alloy  should  be 
^  containing  most  silver,  as  so  large  a  per  centage  of  copper 
tkkeB  the  gold  too  hard  and  elastic,  and  gives  it  rather  too  red 
» color* 
41 
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The  gold  should  be  first  melted  in  a  clean  crucible,  and  is 
soon  as  it  has  become  thoroughly  fused,  the  silver  and  copper 
alloy  may  be  thrown  in,  with  two  or  three  small  lumps  of  borax. 
After  keeping  the  whole  in  a  melted  state  for  some  five  or  ten 
minutes,  it  should  be  quickly  poured  into  an  ingot-mould  of  the 
proper  size,  previously  warmed  and  oiled.  If  the  gold  crack 
during  the  process  of  hammering  or  rolling,  it  must  be  melted 
again,  and  a  few  small  pieces  of  borax,  with  a  little  muriate  of 
ammonia,  thrown  in,  and  in  five  or  ten  minutes  recast  into  an 
ingot. 

When  scraps  and  filings  are  to  be  converted  into  plate,  they 
should  first  be  refined,  afterwards  properly  alloyed.  This  may 
also  be  necessary  with  all  gold  the  quality  or  fineness  of  which 
is  not  known;  but  with  national  coins  having  a  known  fixed 
standard,  this  will  not  be  necessary.  When  they  are  above  these 
standards  of  fineness,  the  amount  of  alloy  necessary  to  reduce 
them  to  the  required  fineness  may  be  readily  found  by  calcn- 
lation. 

In  connection  with  the  alloying  of  gold,  it  is  proper  to  make 
some  remarks  upon  the  terms  in  which  the  fineness  of  alloys  are 
expressed,  and  the  means  of  ascertaining  it. 

Pure  gold  being  taken  as  the  starting-point,  it  may  be  ex- 
pressed by  unity  (1),  or  by  24,  or  by  1000.  In  the  first  case, 
fineness  is  given  in  fractions.  In  the  second  case,  by  parts, 
called  carats,  which,  for  convenience,  may  be  considered  as 
equivalent  to  a  grain;  thus  representing  pure  gold  by  24  grains, 
or  1  dwt.  In  the  third  case,  value  is  expressed  in  decimaUn  and 
is  the  most  convenient  system,  although  the  second  is  the  most 
customary  with  jewelers  and  dentists. 

The  following  table,  prepared  by  Professor  Austen,  will  show 
the  relative  value  of  these  three  systems  in  a  few  of  the  most 
usual  forms  of  gold  alloy. 


MANNBB   OF  ALLOTINQ  GOLD. 


685 


Fractions. 

Carats. 

Decimals. 

Pure  Gold, 

1. 

24. 

1000. 

English  Coin, 

H 

22. 

916.6 

American  Coin, 

A 

21.6 

900. 

Dentists'  Gold,  best. 

20. 

833.3 

"      good, 

19.2 

800. 

Jewelers'  Gold,  best. 

18. 

750. 

good, 

15. 

625. 

*'              "        common, 

12. 

500. 

Commonest  Solder, 

8. 

333.3 

The  table  gives  the  amount  of  pure  gold ;  subtracting  which 
»iii  the  number  at  the  head  of  each  column,  will  give  the 
lount  of  alloy.  For  example:  best  jewelers'  gold  contains  18 
rats  of  pure  gold  and  6  carats  of  alloy ;  or  three-fourths  pure 
Id  and  one-fourth  alloy ;  or  750  parts  pure  gold  and  250  parts 

oy- 

To  know  how  much  alloy  is  required  to  reduce  gold  from  one 
gree  of  fineness  to  another,  Professor  Austen  gives  the  fol- 
ring  rule :  Divide  the  lower  carat  (c)  by  the  difference  between 
i  lower  carat  (c)  and  the  higher  {(J);  divide  the  weight  ( W)  of 
5  gold  by  this  quotient  (c'^{C — c) ),  and  it  will  give  the  amount 
alloy  (A)  to  be  added.  He  also  gives  the  following  table  of 
risORS,  which  will  be  found  convenient,  as  saving  the  necessity 
much  calculation : 


Carat. 

22 

21 

20 

19 

18 

16 

14 

12 

24. 

11. 

7. 

5. 

3.8 

3. 

2. 

1.4 

1. 

22. 

21. 

10. 

6.3 

4.5 

2.6 

1.7 

1.2 

21.6 

35. 

12.5 

7.3 

5. 

2.8 

1.8 

1.3 

20. 

19. 

9. 

4. 

2.3 

1.5 

18. 

8. 

3.5 

2. 

The  first  vertical  column  represents  the  fineness  before  alloy- 
5;  the  first  horizontal  column  the  fineness  after  alloying. 
»mple:  To  reduce  a  double-eagle  (weighing  516  grains,  and 
.6  carats  fine)  to  20,  18,  and  12  carat  plate,  divide  the  weight 
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by  12 J,  5,  and  IJ;  this  gives  the  amounts  of  alloy  to  be  added 
— for  the  first,  41.3  grains;  for  the  second,  103.2  grains;  and 
for  the  third,  387  grains. 

When  it  is  required  to  know  the  fineness  of  the  plate  or  solder 
made  from  known  quantities  of  gold  and  alloy,  multiply  tht 
weight  (  W)  of  gold,  before  alloying^  by  its  carat  valuation  ( C);  divide 
this  product  (C  TF)  by  the  weight  of  the  gold  after  alloying 
( W+A);  the  quotient  will  be  the  carat  value  (c)  of  the  alloyed 
gold. 

This  and  the  preceding  rules  may  be  also  expressed  by  alg^ 
braic  formuhe : 

c  CW 

(1.)        A  =  W-v. (2.)        c  = 

C-c  W+A 

The  fineness  of  any  mixture  of  alloys  of  known  value  may  be 
found  by  a  simple  arithmetical  rule.  Multiply  each  weight  by 
its  carat  (pure  gold  being  24),  divide  the  sum  of  the  products  by 
the  sum  of  the  weights,  and  the  quotient  will  be  the  carat-value 
of  the  mass. 


CHAPTER    SEVENTH. 

lER  OF  MAKING  GOLD  INTO  PLATE,  SFKINGS  AND 

SOLDER, 


W&  gold,  after  being  refined  or  alloyed,  as  tlio  case  may  be, 
'remelted  in  a  clean  crucible,  well  rubbecl  on  the  inside  with 
Jr«5  should  be  poured  into  an  ingot-mouhl  (Fig«.  180,  181)  of 

V  Fio    380.  Fio.  181. 


|e  proper  length,  width  and  thicknesis;  then,  after  it  hfis  be- 
une  sufficiently  cool,  it  may  be  placed  on  an  anvil,  imd  its 
jeknei^s  reduced  to  about  an  eighth  of  an  inch,  with  a  hammer 
sighing  from  one  to  one  and  a  half  pounds.  It  should  then 
^Blll  annealed  by  being  placed  in  the  furnace,  lightly  covered 
UPeniall  pieces  of  charfoal,  and  heated  until  it  assumes  a  nni- 
pn.  cherry -red  color.  It  may  be  necet^sary,  during  the  opera- 
^Bf  hammering,  to  subject  it  once  or  twice  to  this  process, 
f  prevent  the  gold  from  ersieking.  If,  notwithstanding  this 
^eeaution,  it  should  enick,  it  must  be  again  nndted,  and  re- 
tted with  muriate  of  ammonia.  Sudden  conling  does  not  make 
I  brittle.  On  the  contrary,  some  jewelers  maini»iti,  that  if 
iitnged  in  alcohol  jind  water,  it  iw  softer  than  when  slowly 
A  little  sulphuric  itcid  in  the  water  will  give  a  bright 
to  the  pUte,  by  cleansing  off  the  oxide  of  copper. 
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After  the  gold  has  been  reduced  to  the  thickness  just  men- 
tioned, and  well  annealed,  it  may  be  placed  between  the  rolls 
of  the  mill,  previously  so  adjusted  as  to  be  the  same  dietanee 
apart  at  both  ends,  and  not  so  near  to  each  other  as  to  require 
a  great  effort  to  force  it  between  them.  The  rollers,  however, 
should  be  brought  a  little  nearer  to  each  other  every  time  the 
plate  is  passed  between  them,  and  during  this  process  they  should 
be  kept  well  oiled,  so  that  there  may  be  as  little  friction  as  pos- 
ble.  Many  roll  the  ingot  without  any  previous  hammering.  In 
the  process  of  rolling,  care  must  be  had  to  anneal  often  and  to  roll 
in  one  direction  until  sufficient  width  of  plate  is  obtained;  then, 
before  cross-rolling,  be  sure  to  anneal,  else  the  plate  will  be 
very  apt  to  crack. 

Rolling-mills  for  gold  are  variously  constructed.  Some  are 
very  simple,  while  others  are  quite  complex,  having  a  great  deal 
of  machinery  connected  with  them.  The  rollers  also  vary  in 
length,  from  three  to  five  inches.  For  the  gold  plate  used  by 
dentists,  they  need  not  be  more  than  three  or  three  and  a  half 
inches  long.  Fig.  182  represents  a  simple  form  of  rolling-mill, 
without  the  cog-gearing,  as  seen  in  Fig.  183.  The  latter  is  a 
strong  but  simple  mill,  and  is  very  well  suited  to  the  dental  labo- 


Fig.  182. 


Fio.  1S3. 


ratory.  The  set  screws  at  the  top  are  turned  with  a  rod,  and 
must  be  both  moved  alike,  else  the  plate  will  be  thicker  on  one 
side,  and  will  curve  laterally  in  rolling. 

Fig.  184   represents  a  more  complicated  mill,  designed  for 
those  who  do  much  or  heavy  rolling.     With  such  a  mill,  all  the 
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blling  of  a  labwratory  could   be  done  without   the  aid  of  an 


slant. 


be  thickness  of  the  plate  may  be  dtitermined  by  a  gauge- 


i>kte.      That    which    ia    to 
re  as  a  basis  for  artificiitl 
eth  for  the  upper  jaw  raay 
ri^diiced  until  it  fits  the 


FjG.  1R4, 


jaage 


at  25,  26  or  27, 


ac- 


^€ording  to  the  quality  of 
Ithe  plat**  and  the  depth  or 
Brregularity  of  tbo  arch. 
fFor  the  lower  jaw,  and  for 
[backings  and  clasps,  it  raay 
paeige  from  21  to  24.  When 
the  whole  alveolar  border 
And  a  portion  of  the  roof 
^f  the  niouth  is  to  be  cov- 
freti,  it  niiiy  be  a  little 
thinner  than  when  applied 
only  to  a  small  surface ; 
also  thinner  when  tlie  arch 
m  deep  or  irregular.  The 
Ipurer  the  gold  is,  the 
tliicfeer  mu.st  he  the  plate. 
iWhen  very  wide  clasps,  too, 

Ure  employed,  it  is  not  necessary  that  the  gold  should  he  aa 
kluck  as  is  required  for  narrow  ones;  and  low  or  wide  hackings 
meed  not  be  so  thick  as  long  or  narrow  ones.  Lower  plates, 
|if  wired  around  the  edge  or  doubled  over  the  middle  third, 
may  be  made  of  the  sanje  thickness  as  an  upper  plate.  But 
ihcse  are  matters  which  the  judgment  of  the  detitist  jiloae  can 
iproperly  determine,  and,  consequently,  no  rules  can  be  laid 
^down  upon  this  subject,  from  which  it  will  not  sometimes  be  ne- 
eessary  to  deviate. 

I     Gauge  plates  are,   unfortunately,   not   uniform.     For    many 
keara   tlie  most  reliable  were   those  manufactured  by  Stubbs. 
Btt  it  18  difficult  to  procure  thenu     At  the  same  time,  it  is  very 
Hportaut  that  some  standanl   should  be  adopted  in  the  profes- 
sion.    Under  theue  circumstances,  we  approve  the  suggestion  of 
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Dr.  S.  S.  White,  who  recommends  the  gauge-plate  given  in  Fig. 
185,  which  has  been  adopted  by  the  principal  brass  manufactor- 
ers  of  this  country. 


Fio.  185. 


It  may  be  necessary  sometimes  to  make  gold  wire  for  spiral 
springs  or  other  purposes ;  also  hollow-tube  wire.    A  draw-plate 


Fio.  186. 


J 


(Fig.  186),  strong  pliers  and  bench-vise  (Fig.  187)  are  all  that 
are  necessary  for  this  purpose.  The  draw-plate  should  be  of  the 
hardest  steel,  and  the  holes  diminishing  very  gradually.  The 
pliers  should  be  rough  at  the  end  for  grasping  the  wire,  which 
must  be  often  annealed  during  the  process. 

The  simplest  method  of  winding  wire  into  a  spiral  spring  is 
to  secure  it  betAveen  two  blocks  of  wood,  held  between  the  jaws 
of  a  small  bench-vise,  as  shown  in  Fig.  187.  The  upper  end 
of  the  wire  is  then  grasped  by  a  hand-vise  or  sliding- tongs,  in 
connection  with  a  spindle  or  steel  wire,  the  size  of  a  small  knit- 


HB^^Sia  wire  isrlruwn  tbrougli  the  blocks  and  wound  firmly 
^p^ely  round  the  §teel  rod. 

W  <50LD  SOLDER. 

Iiakitig  gold  Bolder,  the  metals  emplojed  for  the  purpose, 
pore,  fthould  be  refined  separately.     Uolefls  this  is  dono, 
be  diSicult,  and  often  impossible,  to  ascertain  their  rela- 
trity,  which  should  be  known  to  insure  the  desired  result, 
dd  is  placed  in  a  clean  crucible  with  a  little  borax,  and  as 
t  as  it  has  become  perfectly  melted,  the  silver,  and  after- 
\u*  copper,  arc  added.     When  all  are  melted,  the  Mlloy 
immediately   poured   into  an   ingot-mould,   previously 
and  oiled.     The  process  of  hammering  and  rolling  the 
I  is  the  piame  aa  thai  described  for  gold-plate.     In  conse- 
I  of  the  large  amount  of  alloy  in  sohler,  it  is  sometimes  so 
ad  even  brittle,  aa  to  be  with  great  difficulty  rolled.     This 
ly  i«  increased  by  the  fact  that  its  low  fusibility  makes  it 
easy  to  anneal  it  without  melting.     This  is  seUlom  the 
b  f^olders  composed  of  the  three  metals,  gold,  silver  and 
but  only  when  zinc  or  brass  are  used. 
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In  making  solder  into  the  composition  of  which  zinc  enters, 
the  other  ingredients  must  be  thoroughly  melted,  then  the  zinc 
(or  brass)  introduced  at  the  last  moment,  rapidly  stirred,  and 
the  metal  poured.  A  piece  of  charcoal  will  be  found  better  for 
making  small  quantities  of  solder  than  a  crucible. 

The  solder  employed  for  uniting  the  various  parts  of  a  piece 
of  dental  mechanism  should  be  sufficiently  fine  to  prevent  it 
from  being  easily  acted  on  by  the  secretions  of  the  mouth. 
Either  of  the  following  recipes  will  be  found  well  adapted  to 
the  purpose: 

FINE-FLOWING   GOLD-SOLDER. 

No.  1.  No.  2. 

22  carat  gold,         .         .         48  grains.  39  grains. 

Fine  silver,    ...         16       "  16      " 

Roset  copper,  .         .         12       "  12      " 

If  pure  gold  is  used,  instead  of  22  carat  gold,  the  solder  will 
be  of  finer  quality,  but  will  not  flow  quite  so  readily.  The  fol- 
lowing makes  rather  finer  solder  than  either  of  the  above;  and, 
although  it  requires  a  little  stronger  blast,  it  flows  very  freely: 

No.  3. — Pure  gold, 6  parts. 

Fine  silver, 1     *' 

Roset  copper,         .         .         .         .     2     " 

By  adding  one  or  two  grains  of  zinc,  a  solder  may  be  made 
that  will  flow  at  a  lower  temperature  than  those  made  by  the 
foregoing  recipes.  It  will  also  have  a  finer  gold  color,  but  it  is 
apt  to  impart  to  the  piece  a  brassy  taste,  and  for  this  reason  the 
author  rarely  uses  it.  Zinc-solders  are  apt,  not  only  to  have  a 
brassy  taste,  but  also  to  become  brittle  after  long  use. 

Other  recipes  might  be  added,  but  the  foregoing  have  been 
found  with  us  to  answer  every  purpose.  More  difficulty  arises  in 
the  use  of  solders  from  a  wrong  method  of  soldering  than  from 
defect  in  the  solders  themselves.  Almost  every  dentist  will  be 
found  to  have  his  favorite  recipe,  which  "invariably  flows 
smoothly."  The  very  fact  that  so  many  hundred  different  sol- 
ders work  so  well,  goes  far  to  prove  what  we  have  said.  Rales 
for  the  management  of  solder,  plate  and  blow-pipe  in  the  act  of 
soldering,  will  be  hereafter  described. 


CHAPTER    EIGHTH. 


CUPS  AND  MATKRIALS  FOR  IMPRESSIONS  OF  THE 
MOUTH— PLASTER  MODELS. 

In  the  construction  of  a  dental  substitute,  mounted  upon  a  plate 
or  base,  it  is  necessary  to  obtain  sm  exact  model  of  the  parts  upon 
iwliich  it  ts  to  restj  and  to  which  it  is  to  be  attached.  Before 
this  can  be  done,  a  perfect  impresBion  of  these  parts  in  some 
srift  and  yielding  substunoe  must  be  procurer] . 

There  are  several  materials  which  niay  be  used  for  this  pur- 
ipu*t!,  each  powseysing  certain  advantn^e^  over  the  others.  They 
itre:  wax^  guttapercha  and  plaster  of  paru ;  to  which  may  be 
^dded  a  mixture  of  wax  and  paraffine,  and  a  mixture  of  water 
and  gutta-percha. 

These  materials  must  be  contained  in  a  cup  of  such  size  and 
shape  as  to  j^ermit  ea^^y  introduction  into  the  muuth;  to  be  read- 
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ily  held  for  a  few  minutes  in  contact  with  the  parts  to  be  copied ; 
I  and  t*»  follow,  as  nearly  as  possible^  the  outline  of  these  part.^» 
lallowing  a  uniform  space  of  one-fourth  or  one-eighth  of  an  inch 
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for  the  tuateriML     These  cnps  are  known  aa  impression-wiK, 
moutli-cups^  ur  wax -holders. 

Formeily  tliey  were  made  of  sheet-tin,  cut  into  shape  and  sol- 
dered (Figs.  188  and  189)^  und  were  so  very  imperfect,  tlmt  it 
was  often  necessary  to  swage  metallic  cups  to  suit  special  case§. 
The  depots  now  supply  an  excellent  assortment  of  well-shaped 
inipret^sion-cups,  of  which  twelve  will  constitute  a  full  aftf^ort- 
ment,  namely:  three  sizes  for  full  upper  cages  (Fig.  193),  and 


.  Jl^^^as 


three  for  full  lower  (Fig.  190);  three  maiee  for  partial  upper  ewen 
(Fig*  188),  (in  tliese  the  outer  rim  rises  at  a  right-angle);  two 
for  partial  lower  cases  (these  cups  have  a  depression  (Fig.  11^1} 
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or  a  phice  ent  out  (Fig.  iHii)  to  receive  the  front  teeth);  ana 
Frunklin  cup  (Fig.  194.) 


WAX   AND   GUTTA-PERCHA    IMPRESSIONS.  1)45 

Besides  these,  every  dentist  should  have  a  supply  of  gutta- 
percha for  making  cups  with  which  to  take  plaster  impressions, 
in  those  cases  where  this  is  the  best,  and  often  the  only,  material 
with  which  it  can  be  done. 

IMPRESSIONS  IN  WAX  AND  GUTTA-PERCHA. 

Wax  was  formerly  the  only  material  used.  It  is,  in  some 
cases,  the  best,  and  is  an  indispensable  material  in  the  labora- 
tory. The  best  kind  of  wax  is  yellow  bees'-wax  from  virgin 
combs.  Commercial  impurities  of  lard  and  corn-meal  injure  its 
properties.  Resin  is  sometimes  used  to  harden  it;  and  white 
wax  is  often  used,  because  harder  than  the  yellow.  A  mixture 
of  paraffine  and  wax  is  preferred  by  some;  but,  perhaps,  the 
best  of  all  mixtures  of  wax  is  the  compound  of  wax  and  gutta- 
percha.    We,  however,  prefer  pure  yellow  wax  to  any  of  these. 

To  prepare  wax  for  impressions:  melt  and  pour  into  cakes 
one-quarter  of  an  inch  thick;  cut  into  pieces  about  two  inches 
square ;  and  when  nearly  cold,  roll  on  a  wet  board  with  a  wet 
wooden  roller  to  one-half  or  one-fourth  this  thickness.  This 
breaks  down  the  crystallization,  and  reduces  it  to  a  form  very 
convenient  for  softening  when  wanted  for  use.  It  may  be  soft- 
ened over  a  broad  flame,  or  before  a  fire  or  stove,  or  in  warm 
water.  In  using  dry  heat,  be  careful  not  to  melt  the  surface  or 
give  the  peculiar  whitish  appearance  that  precedes  melting.  In 
using  water,  have  a  large  quantity,  to  secure  uniformity  of  tem- 
perature, and  keep  it  at  120° — 130°  Fahrenheit.  Below  this  it 
will  not  yield  readily  to  the  gum;  above  this  it  becomes  ad- 
hesive. 

Some  practice  is  necessary  in  knowing  the  proper  quantity  of 
wax  to  use  in  the  cup;  the  usual  mistake  is  to  take  too  much. 
Select  a  cup  of  proper  shape  and  size,  and  if  the  arch  is  a  deep 
one,  put  some  hard  wax  or  gutta-percha  in  the  centre,  to  force 
up  the  wax  at  that  point.  This  is  much  better  than  to  have  a 
hole  in  the  cup  through  which  to  make  pressure  with  the  finger. 
Put  the  wax  in  the  cup ;  smooth  the  surface,  which  should  be 
a  little  softer  than  the  body  of  the  wax;  then  introduce  and 
press  against  the  gum  or  teeth  with  a  steady,  uniform  and  mode- 
rately strong  pressure,  made,  as  nearly  as  possible,  in  a  direc- 
tion at  right-angles  to  the  plane  of  the  alveolar  ridge. 
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The  wax  is  pressed  up  agaiost  the  gums  on  eacb  side  inAde 
finger,  bo  that  an  exact  impression  may  be  obtained  &f  ill  di 
flepre&sions  and  prominences  on   the  outsidt;  of  the  ircb.   Oi 
the  removal  of  the  cup  and  wax  from  the  mouthy  the  gi'€4ifd 
precaution  is  necessary  to  prevent  injuring  or  altering  iheshif 
of  the  impression.     Holding  the  handle  firmly,  it  mtiat  be  {]nn 
directly  downward;  or,  in  case  there  are  front  Icclh,  in  tbt  t 
rection  of  the  axes  of  these  teeth.     Impressiond  of  a  full  nj^ps 
arcli  sometimes  adhere  very  tightly;  bat  they  cao  genentUjU 
loosened  by  drawing  up  the  cheek  and  lip  on  one  &i«i 
sides  alternately.     The  wax  nntnt  be  kept  in  the  iH' 
enough  to  cool  and  harden.     A  small  piece  of  ioe  m  a  n»pki&i 
held  against  the  under  side  of  the  cup,  will  rapidly  hanJen  \i. 

It  will  be  found  usQally  most  convenient  to  take  the  m}\rr^ 
sion  of  both  sides  of  the  mouth,  although  the  piece  aay  bf  nf- 
quired  only  tor  one  side.  But,  if  thought  advisable,  a  lulf-tif 
(Fig.  189)  may  he  used»  of  which  a  pair  will  bo  oeceagaxr. 

Dr,  Elliot  recommends  that  the  wax-cup  be  **forin*Hl  hx  hfi^ 
struck  up  between  a  model  and  counter-modeU  m  tke  i»fiwr  w^ 
that  a  guld  plate  is  fitted  to  the  mouth/**     Wax-holdcrt,  li^ 
formed^  would,  doubtless,   give,  in   certain   cases,  an  accnTKJ 
which  would  will  repay  the  extra  trouble.     A  crude  tmpit0M 
is  first  taken,  model  made,  and  then  dies  and  eocmtrr-iiifis.  iiJ 
the  plate  (made  of  zinc,  brass,  German-silver  or  s^ilrer) 
fitted.    Very  perfect  wax  impressions  can  be  taken  in  «iidi 
In  several  eases,  we   have  been  compelled  lo  oontlnietiw^' 
holder  in   the  manner  described  by  Dr.  Elliot,  with  v 
rinulily  succeeded  in  obtaining  a  perfect  impression^  aft' 
previously  made  several  unsuccessful  attempts  to  pr 
with  the   ordinary  wax-holder.     This  process  howcter,  n  h*^ 
fretjuently   necessary   than   formerly*   because  of  the  impWtP^ 
shape  of  the  cups  now  made  for  sale,  and  which  are  coptti  <^' 
modifications  of  a  series  of  cups  devised  some  years  «*««  ^ 
Dr.  J.  A,  Cleaveland,  of  South  Carolina. 

After  removing  the  impression  from  the  moutbi  oil  »*y  ^ 
applied  to  it  with  a  camers-hair  brush,  and,  in  partial  cad^* 
wire  about  three-fourths  of  an  inch  long  may  be  atack  iaW  ^ 
centre  of  each  cavity  made  in  the  wax  by  those  tecili  itl"A  * 
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fiB  desirable  to  preserve  unbroken  upon  the  model.     But  if  oil  is 
m1  upon  a  wax  or  guttii-porehu  impres&ion,  it  must  be  spread 
thin.     Many  careful  practitioners  do  not  use  it  at  all. 
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Tb<!  wax  impression,  prepared  in  this  manner,  will  present  the 
appearance  exhibited  in  Fig.  195.  It  is  scarcely  necessary  to 
add,  that  iinli*Hs  the  impression  is  perfect,  it  will  be  impossible 
to  fit  a  plate  to  the  parts  of  the  mouth  to  which  it  is  to  be  ap- 
plied with  a  Buffieient  degree  of  accuracy  to  be  either  useful  or 
cotnfortable* 

There  are  many  ca.ses  in  which  it  is  impossible  to  remove  a 
iinpresiision  from  the  month  without  injury.  In  such  cases, 
plaater  of  paris  may  be  substitnted.  But,  before  describing  this 
process,  we  shall  ^ay  a  few  words  of  gutta-percha  (in  this  word, 
the  ck  h  sounded  soft,  us  in  the  word  perch).  This  exceedingly 
vahiabla  material  will  be  found  useful  in  tiiking  impressions  of 
the  lower  jaw,  and  in  some  partial  cases,  also  occasionally  in 
full  upper  eases.  The  manipulations  are:  soften  in  water  heated 
to  liiO'^ — 200*^  Fahrenheit;  dry  ofl*  the  water;  hold  for  a  few 
mofnenu  over  a  flames  and  press  intu  a  warm  cup ;  keep  the 
fingers  wet,  to  prevent  the  gutta-percha  from  sticking,  but  do 
not  let  water  get  between  it  and  the  cup.  Wheo  the  cup  is 
filled^  place  again  in  water  at  180'^;  then  press  it  somewhat 
into  shape  and   introduce  into  iIk-  mouth.     Pressure  must  be 

re  gentle  than  for  wax.  It  must  he  kept  longer  in  tlie  mouth, 
iee  should  be  used  to  cool  it.  Be  very  careful,  in  partial 
eiM*e»  where  there  is  much  undercut,  or  a  dovetail  space  between 
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teeth,  not  to  make  the  gutta-percha  too  hard,  else  it  will  be  al- 
most impossible  to  get  it  out  of  the  mouth. 

Gutta-percha  copies  surfaces  with  the  accuracy  of  plaster; 
but,  although  harder  than  wax,  it  is  more  apt  than  plaster  to 
change  its  shape  upon  withdrawing  it  from  the  mouth.  The 
most  serious  objection  to  its  use  is  its  shrinkage  on  cooling:  a 
fault  which  the  directions  above  given,  for  making  it  adhere  to 
the  cup,  are  designed  to  correct.  The  mixture  of  wax  and  gutta- 
percha combine  some  of  the  valuable  properties  of  both  ma- 
terials. 


PLASTER  IMPRESSIONS. 

Gypsum,  or  sulphate  of  lime,  consists  of  28  parts  lime,  40  of 
sulphuric  acid,  and  18  of  water.    A  beautiful  translucent  variety 
is  known  as  alabaster,  and  the  transparent  crystalline  variety  is 
called  selenite.     That,  however,  used  in  agriculture  and  for  cal- 
cining is  in  amorphous  masses  of  a  grayish  or  bluish  white  color. 
When  exposed  to  a  heat  between  300®  and  400®  Fahr.,  most  of 
the  water  of  the  gypsum  escapes.     It  is  then  known  as  calcined 
plaster,  plaster  of  paris,  or  simply  plaster.     After  being  pro- 
perly calcined  and  pulverized,  if  mixed  with  water  to  the  con- 
sistence of  thin  batter  or  cream,  it  hardens  in  a  few  minntes, 
and  acquires  great  solidity.    The  plaster  has  chemically  reunited 
with  a  portion  of  the  water,  while  another  portion  is  mechani- 
cally held  in  the  porous  mass,  and  may  be  driven  off  by  drying. 
During  the  process  of  consolidation,  it  expands,  in  consequence 
of  the  absorption  of  the  water  by  the  particles  of  plaster.    If 
the  plaster  is  very  fine-grained,   this   absorption    takes   place 
quickly,  and  the  expansion  occurs  while  the  plaster  is  soft.     But 
coarse-grained  plaster  sets  before  the  particles  become  thoroughly 
saturated;  hence  it  continues  to  expand,  more  or  less,  for  some 
time  after   solidification.     There  is  a  great   difference  in  the 
quality  of  plaster  of  paris.     That  used  for  taking  impressions 
of  the  mouth  (and,  in  fact,  for  all  dental  purposes)  should  be  of 
the  best  description,  well  calcined,  finely  pulverized,  and  passed 
through  a  sieve  previously  to  being  used.     The  idea  of  taking 
impressions  for  full  sets  of  teeth  with  plaster  of  paris  originated, 
we  believe,  almost  simultaneously  with  Drs.  Westcott,  Donning 
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&nd  Bridges.  Within  the  past  four  yeara  Professor  Austen  has 
perfected  a  method  of  using  it  in  connection  with  gutta-percha 
cups,  which  makes  it,  in  the  hands  of  a  careful  manipulator, 
uni versa Uy  applicable  to  every  case  in  which  a  dental  appliance 
is  called  for. 

For  plaster  impressions  in  ordinary  full  cases,  upper  or  lower, 
select  a  brittunia  cup  about  oDC-elghth  of  an  inch  larger  than 
the  alveolar  ridge,  and,  in  case  of  a  deep  upper  arch,  build  up 
with  wax,  so  as  to  give  support  to  the  soft  plaster;  also  supply 
with  wax  nny  deficiency  in  the  size  of  the  cup  at  the  back  part 
or  around  the  outside  edge. 

For  special  full  cases,  and  for  all  partial  cases,  Professor 
ArjiJten  recommends  a  gutta-percha  cup  made  thus:  Take  a  wax 
pipipression,  and  make  a  model;  in  partial  case^,  bru^h  over  the 
|prlA  of  the  model  one  or  two  layers  of  thin  plaster,  to  fill  up  all 
undercuts,  and  to  make  the  plate  fit  loosely;  saturate  the  model 
with  water  and  mould  over  it  a  gutta-percha  cup;  it  should  be,  on 
the  inside,  from  one-fourth  to  one-half  of  an  inch  thick,  so  as 
to  be  stiff  and  unyielding,  but  on  the  outside  not  more  than  one- 
eighth  or  one-sixteenth  thick,  so  as  to  be  slightly  elastic  and 
yielding.  The  whole  inside  of  the  cup  must  be  roughened  up  with 
a  sealer  or  excavator  in  such  a  way  that  the  plaster  can  take  firm 
bold*  In  most  partial  cases,  the  impression  must  be  removed 
in  flections,  the  inside  remaining  entire,  but  the  outside  and  the 
parts  between  the  teeth  coming  away  separately.  In  very  diffi- 
cult cases,  it  is  necessary  to  partially  cut  through  the  cup  so  as 
to  permit  its  removal  in  sections  with  the  plaster  adherent. 
These  cups  have  no  handle,  but  are  removed  by  inserting  a  plug- 
ging instrument  into  a  small  hole  previously  made  in  the  back 
part  of  the  cup  where  it  is  thickest* 

To  take  a  plaster  impression,  place  the  patient  in  a  common 
ebair,  and  after  the  cup  is  introduced,  incline  the  head  forward, 
holding  it  in  place  with  a  gentle  but  steady  pressure  upon  the 
centre  of  the  cup.  The  plaster  should  be  very  fine-grained,  and 
mixed  rather  thin,  to  get  rid  of  air-bubbles.  If  necessary, 
a  little  salt  or  sulphate  of  potash  should  be  added  to  quicken 
slow-setting  plaster.  If  made  to  set  too  rapidly,  it  hurries  the 
operator  too  much  and  increases  the  risk  of  failure;  if  it  sets 
too  slowly,  both  patient  and  operator  become  wearied  before  it 
42 
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it  is  hard  enough  to  remove.  It  should  require  about  four  mi- 
nutes to  harden  after  it  is  introduced  into  the  mouth,  whidi 
must  be  done  when  it  is  stiff  enough  to  allow  the  plaster  to  be 
moulded  into  some  shape,  and  yet  soft  enough  to  permit  no  sharp 
points  or  angles  on  its  surface. 

The  hardness  of  plaster  in  the  mouth  can  be  ascertained  bj 
timing  it,  when  the  exact  time  required  for  setting  is  known;  or 
by  testing  some  of  the  plaster  remaining  in  the  bowl.  As  soon 
as  it  breaks  with  a  sharp  fracture,  it  should  be  removed.  To 
keep  it  in  much  longer  than  this  is  apt  to  give  unnecessary  pain 
and  difiSculty  in  removal,  owing  to  the  absorbing  property  of  the 
hardened  plaster,  which  causes  it  to  cling  with  great  tenacity  to 
the  mucous  membrane. 

Full  lower  impressions  are  generally  easy  to  withdraw;  bat 
some  full  upper  ones  adhere  very  tenaciously.  Raising  the 
cheek  on  one  side  or  in  front  and  depressing  the  cup,  will  detach 
most  cases.  This  can  be  done,  in  case  of  plaster,  without  risk 
of  injuring  the  shape  of  the  impression.  Where  there  is  mnch 
undercut,  the  plaster  will  break ;  but  it  can  readily  be  replaced. 
Sometimes  the  action  of  the  cheeks  and  lips,  or  of  the  soft 
palate,  will  loosen  the  impression;  or  an  instrament  may  be 
used  to  press  up  the  palate,  and  thus  cause  air  to  pass  in  at  the 
back,  when  it  may  be  easily  removed. 

In  partial  cases,  the  outer  rim  (which  for  this  parpose  is  made 
elastic,  or  else  in  sections)  is  first  detached,  and  the  central  por- 
tion then  loosened  by  an  instrument  inserted  into  the  back  part 
of  the  gutta-percha  cup.  If  there  should  be  many  broken,  de- 
tached fragments,  either  loose  or  caught  in  dovetail  spaces  be- 
tween teeth,  these  must  be  very  carefully  removed;  and  when 
the  surface-moisture  has  dried  off,  they  must,  with  atmost  nicety, 
be  replaced  in  the  impression.  This  is  sometimes  a  tedious  and 
difficult  operation ;  but  it  is  not  trouble  misapplied,  since  it  is 
the  only  way  in  which  perfect  impressions  of  difficult  partial 
cases  can  be  obtained.  The  fragments  being  all  adjusted  and 
the  outside  ones  secured  by  a  little  resinous  cement,  prepare  the 
surface  as  in  full  sets  for  preventing  the  plaster  of  the  model 
from  adhering. 

Wax  and  gutta-percha  impressions  require  nothing  for  this 
purpose,  or,  at  most,  a  very  thin  layer  of  oil.     Plaster  impree- 
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ions  may  be  rendered  separable :  1,  By  a  varnish  of  satidarach  or 
ihel-lac,  or  of  dilate  soluble  glass,  with  a  little  oil  upon  tbe  var- 
nished surface  when  dry;  2,  by  saturating  it  with  as  much  oil 
fi  it  will  take  up  without  standing  upon  its  surface;  3*  by  coat- 
ttg  the  surface  with  a  dilute  soap  mixture.  The  first  is  best  ap- 
plied with  a  small  bristle-brush;  the  latter  with  a  camel'a-hair 
irusb  or  a  stiff,  pointed  feather.  The  varnish  must  be  kept  well 
topped,  or  from  time  to  time  diluted,  so  as  not  to  become  thick* 
The  soap-mixture  needs  oceusionfU  renewal,  as  the  plaster  grad- 
ually neutralizes  its  oil  and  renders  it  unfit  for  use. 

The  method  of  obtaining  a  transfer  of  the  alveolar  ridge  re- 
commended by  M,  Desirabode  will,  with  proper  care,  secure  a 
tolerably  accurate  result.  It  consists,  after  liavirig  obtained  a 
metallic  model  and  counter-model,  in .  striking  up  a  lead  plate, 
Irimming  it  to  the  proper  size,  and  adjusting  it  with  the  finger 
bo  the  alveolar  border  and  palatine  arch  until  it  is  made  to  fit 
■every  part  with  perfect  accuracy.  It  is  then  carefully  removed, 
And  D»ed,  instead  of  the  original  wax  impression,  for  the  pro- 
curement of  a  second  plaster  model.  From  this  hist,  new  me- 
tallic castings  are  obtained,  by  means  of  which  a  plate  may  be 
made.  This  was,  doubtless,  an  improvement  upon  some  of  the 
older  methods  of  taking  impressions:  but  it  is  certainly  inferior 
in  accuracy  to  the  present  methods  with  more  modern  appliances. 
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After  tbe  impression  has  been  thus  prepared,  it  is  then  filled 
with  a  thin  paste  or  baiter  made  of  the  best  calcined  plaster  of 
parts  and  water.  This  is  at  first  poured  in  while  quite  thin,  and 
with  great  care,  until  the  impressions  made  by  the  teeth,  if  there 
are  any  remaining  in  the  jaw,  arc  filled;  after  which,  the  batter 
may  be  allowed  to  thicken  a  little  before  the  remainder  of  the 
impression  is  filled.  It  is  then  poured  on  until  the  plaster  is 
raised  an  inch  or  an  inch  and  a  half  above  the  impression.  A 
camel's-hair  britsh,  or  a  feather  from  the  wing  of  poultry  or 
game,  will  be  found  very  useful  in  spreading  the  plaster  over 
tbe  surface  of  the  impression. 

After  the  plaster  has  sufficiently  hardened,  it  may  be  trimmed 
and  removed  from  the  impresaion.     This  is  done,  in  the  case  of 


d  in  the  removal  of  the  model,  that  a  dupli 
SB  necessary  if  more  than  one  model  is  wanted, 
then  be  shaped  with   a  knife,  until  it  presents  an 
something  like  that  represented  in  Fig.  196,  having  i 

Fro. 


or  taper,  so  as  to  admit  of  easy  withdrawal  when 
moulding.  This  flare  can  be  given  by  surrounding  I 
sion  with  a  taper i tig  tin  ring,  more  regularly  than 
trimmed  with  a  knife*  ^J 

The  body  of  th^  model  may  be  made  ia  *e¥iij| 
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0  particular  shaping,  as  they  are  subsequently  to  be  set  into 
ks.  These  should  be  made  no  deeper  than  is  requisite  for 
rength  and  they  must  not  be  varnished,  unless  it  be  with  ililute 
luble  glass.  Models  from  wtiich  the  counter-die  is  made  by 
ipping  m  lead,  &c,,  need  no  special  shaping,  but  must  be  thick 
tnough  to  be  conveniently  held  with  the  fingers  whilst  being 
dipped.  No  models  should  be  varnished  which  are  to  have 
kielted  metal  brought  in  contact  with  them. 

In  sand-moulding  we  may  use  a  deep  model  or  a  very  shallow 
tone.  The  process  with  the  latter  will  be  hereafter  described. 
In  using  the  former,  modifications  of  shape  are  sometimes  called 
■or  to  overcome  difficulties  arising  from  undercutting  on  the 
outside  of  the  upper  ridge  and  on  the  inside  oP  the  lower.  These 
may  be  overcome:  1,  by  filling  up  the  undercut  with  wax  or 
plaster  in  all  places  where  it  is  unnecessary  or  impracticable  to 
carry  the  metallic  plate;  2,  by  using  a  peculiarly*constructed 
flask  for  moulding,  such  as  the  one  invented  by  Dr.  (J.  E.  Ilawes 

EFigs.  201,  20*2);  3,  by  making  a  sectional  model  (Figs,  197, 
98),  (This  method  was  first  introduced,  we  believe,  by  Dr.  A. 
(Tefitcott,  and  is  best  made  by  filling  the  centra!  third  of  the 
Wax  impression  with  the  phister,  keeping  it  from  the  lateral 
lliirds  by  a  temporary  use  of  clay  or  putty.  This  is  then  re- 
moved ami  trimmed,  leaving  the  lower  surface  wider  than  the 

Fju.  197, 


ipper  (Fig.  197).     This  done,  it  is  replaced   in   the  impression, 
„fiUed  up  on  each  side  with  plaster;  the  model  is  then  re- 
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moored,  properly  trimmed,  and  varnished,  when  it  prwentt  tk 
appearance  represented  in  Fig.  198) ;  4,  by  filling  thr  undewrt  j 


Fr<3,  198, 


li/i 


f '^rn 


with  movable  pieces  of  plaster,  technically  known  ^  h^ 
cores,  first  practiced  by  Professor  Austen,  In  making  tljc^l* 
cores,  they  should  be  shaped  so  as  to  admit  of  beiog  ^'dnfi 
from  the  sand.  At  the  same  time,  they  must  hsTc  a  decoW 
angle,  so  as  to  mark  distinctly  the  place  in  the  &and  for  ikfif 
replacement*  A  small  nail  or  tack  in  the  sand  abovf  tk#c«» 
will  keep  it  in  place  whilst  the  metal  is  being  poared* 

For  striking   up  a   plate  with  the   outer  edge  turri   i 
flange,  about  an   eighth  of  an   inch  wide,  is  formcnl  ariUDi  if- 
l»,Q,  ij>9^  outifiide   of  the    plaster  moid 

whert?  it  is    *1 
edge  of  the  bi^.-   ^.m...  .^ - 
on  the  alveolar  bordtr.    h»J 
be  shaped  either  in  wax  or  pl^ 
ter,  and   should  stand  flff  f^ 
the  ridge  at  an  anglt  ^f  »^ 
90**  or  ^00^  iht  cxtrfmn^ 
the  rim  being   corap^ 
pliers  after  swaging.     ,    r 
nitidel  of   the   upper  jft«  ^^ 
prepared  is  represented  ifl  ri? 
199.     A  plate  swaged  wick  i** 
m  rtm   is  only  vaei  for  mounting   guoi  or  block  tertb;  Hit 
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Stronger  than  a  simple  plate  and  is  susceptible  of  a  more  beauti- 
fnl  finish.  For  a  lower  set  of  block  teeth,  the  edge  of  the  plate 
may  also  be  turned  up  all  the  way  round.  But  the  rim  may  be 
macle  of  a  separate  narrow  strip  of  gold«  soldered  to  the  outer 
edge  of  the  plate  in  such  a  manner  as  to  cover  the  outer  surface 
of  the  extremities  of  the  teeth  or  edge  of  the  blocks  near  the 
base,  which  is,  perhaps,  on  some  accounts,  preferable  to  a  plate 
with  a  turned  edge.  The  details  of  this  latter  method  will  be 
described  in  the  chapter  on  Porcelain  Block  Teeth. 

The  model,  after  being  trimmed,  should  (if  dies  are  to  be 
made  from  it  by  the  process  of  sand-moulding)  have  several 
coats  of  shel-lac  or  sandarach  varnish  applied  to  it  with  a  small 
bristle-brush,  to  give  it  a  smooth,  hard  and  polished  surface. 
This  will  prevent  it  from  wearing  away  by  use,  and  render  it 
more  pleasant  to  the  touch  of  the  hand.  The  sandarach  varnish 
is  preferable  to  the  shel-lac,  as  it  is  harder ;  it  is  also  more  trans- 
parent, and  consequently,  does  not  color  the  plaster.  It  may 
be  made  in  the  following  manner :  Take  six  ounces  of  gum-san- 
darach,  one  ounce  of  elemi,  digest.in  one  quart  of  alcohol,  mode- 
rately warm,  until  dissolved,  then  add  two  ounces  of  Venice 
tarpentine.  This  is,  perhaps,  as  good  a  varnish  as  can  be  used 
for  plaster  models.  It  is  easily  prepared ;  but  the  alcohol  should 
be  warmed  in  a  sand-bath  or  hot  water,  to  prevent  it  from  taking 
fire.  To  make  the  finest  varnish,  the  sandarach  should  be  of 
the  most  transparent  quality,  and  washed  in  water  before  being 
put  into  ihe  alcohol. 


CHAPTER   NINTH. 
METALLIC  DIES  AND  COUNTER-DIES— SWAGING  PLATK 

Various  methods  have  been  adopted  for  proctiriiig  mc»ullk 
dies  and  counter-dies.  The  three  following  are  all  which  tk 
author  deems  it  necessary  to  describe :  The  Ftusr  of  lli«t 
consists  in  pouring  melted  metal  into  a  mould  or  matrii  rank 
in  sand  with  the  plaster  model.  By  this  means  the  die  is  formci 
and  the  counter-die  is  obtained  either  by  immersing  th\»  \n^  v 
pouring  melted  metal  upon  it.  The  second  eonsists  in  mtkiig 
the  counter-die  first,  cither  by  immersing  the  plujiter  oiodd  tft, 
or  pouring  melted  metul  upon  it,  and  afterward  obuiai^  tk 
die  by  pouring  melted  metal  in  this*  The  thikb  c^dMi  il 
pouring  the  metal^  for  the  metallic  die,  directly  into  tbe  iwfn^ 
sion.  A  very  ingenious  and  admirable  set  of  flaaka  for  tMi 
purpose  have  been  invented  by  Dr.  P.  Y.  Clark,  of  SaraiiB»i^ 
and  are  kept  for  sale,  we  believe,  by  Dr,  S,  S.  Whit«,  If  iki 
impression  is  thoroughly  dried,  the  first  metallic  die  will  fep*** 
feet,  no  matter  how  much  undercut  there  may  be,  A  ^^t^iui^ 
third  may  then  be  taken,  more  or  less  defective,  but  ve^  foM 
for  the  first  stages  of  the  swaging  process.  Zinc  ta  ibt  wntli 
used  by  Dr.  Clark  for  the  die. 

The  SBCONn  method  admits  of  three  modtfieatiocia-— L  111 
fuMk  metal  process.  In  this  the  model  is  surrounded  with  tUek 
paper,  and  fusible  metal  in  a  semi*flaid  stale  ia  daalied  onr  il 
with  a  spoon,  the  model  being  cold,  ao  lu  to  rapidly  diill  Ai 
metal*  While  still  warm,  the  paper  is  remaved  afkd  ikt  co«ltt^ 
die  trimmed  with  a  knife,  for  at  this  temperatare  it  oui  ht  dl 
as  reudily  as  cheese.  The  counter-die,  when  cold,  is  then  fBeW 
or  coated  with  whiting,  surronnded  with  paper,  and  iDort  ttiiiiW 
fusible  metal  dashed  on  it,  to  make  the  die;  which  proew  ^ 
repeated  until  two  or  six  dies  are  made,  neoordiog  la  tlie  tmf» 
larity  of  the  ease. 

2.  The  dit^pi^  Fo««».  whieh  eaMi«to  in  po«ru.g  »M 
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leifl,  type-tnet&l  or  pewter  into  a  sheet  or  cast-iron  cap  or  box, 
three  and  a  half  or  four  incliea  in  diameter,  and  three  inches 
deep,  until  it  is  half  full;  then  stirring  the  fluid  mass  with 
gradually  increasing  rapidity  until  it  begins  to  granulate,  and 
immediately  immersing  eo  much  of  the  plaster  model  as  the 
plate  is  designed  to  cover,  and  holding  it  there  until  the  metal 
congeals.  It  is  then  reraoFed,  and  the  whole  upper  surface  of 
the  counter-die  covered  with  a  thin  coating  of  whiting  or  larap- 
smoke  in  the  manner  before  directed.  After  this  haa  become 
perfectly  dry,  melted  block-tin,  type-metal  or  soft  solder,  at  a 
temperature  so  low  that  it  will  not  char,  or  even  discolor  white 
paper,  may  be  poured  on,  until  the  cup  or  box  is  filled.  When 
cold,  the  castings  are  removed  from  the  iron  cup  or  box,  separa* 
t^,  and  are  then  ready  for  use. 

3.  Dr.  Gunning's  method,  in  which  a  very  thin  model  (made 
of  planter  two  parts,  and  sand  or  feld-spar  one  part)  is  placed 
in  the  bottom  of  an  iron  box,  three  and  a  half  to  four  inches  in 
diameter  and  about  two  inches  deep.  It  is  fastened  there  by  a 
thin  layer  of  plaster  and  sand,  then  thoroughly  dried  by  raising 
box  and  all  gradually  to  the  temperature  of  the  melted  metal, 
which  is  next  poured  in,  and  the  box  set  in  a  shallow  vessel  of 
water  to  cool  it  rapidly  from  the  outside.  To  delay  the  cooling 
in  the  centre  until  the  last  moment,  and  m  prevent  contraction 
at  that  place,  a  very  hot  pointed  iron,  somewhat  similar  in  shape 
and  size  to  a  tinner's  soldering-iron,  is  placed  upon  the  centre 
of  the  model  before  the  metal  is  poured.  When  cold,  this  is 
removed  and  the  conical  space  filled  with  metal.  The  counter- 
die  18  thus  made  of  lead,  alloyed  with  tin  or  type-metal.  The 
die  is  made  by  placing  over  this  a  stout  wrought-iron  ring  and 
pouring  in  fusible  metal.  Dr,  Gunning  uses  from  three  to  eight 
dies,  according  to  the  sharpness  of  the  prominences  of  the  model. 
The  method  gives,  in  his  hands,  very  accurately  fitting  plates. 

When  metallic  dies  are  to  bo  obtained  by  the  FIEST  method,  a 
moulding-box  of  wood  is  required,  about  six  inches  square  and 
three  or  four  inches  deep.  This  is  to  be  filled  with  fine  sand, 
sacb  as  is  used  in  brass  and  iron  foundries,  in  the  following 
manner:  The  deep  or  shallow  plaster  model  is  placed  on  the 
I  moulding-table  exactly  in  the  centre  of  the  box,  with  its  face 
I   upwards     Sand  is  then  firmly  packed  around  the  sides  of  the 
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model.  Sand  covering  the  face  of  the  model  ahcwU  diem  k 
sifted  on  to  the  depth  of  a  half  inch,  the  hox  then  fiUtd,  mk 
the  whole  rammed  with  a  firmness  proportioned  to  the 
ne«B  or  dryness  of  the  sand^ — damp  or  very  fine  or  nttowf 
with  large  per  centage  of  cloy)  sand  not  permitting  m 
compression  as  sand  po8§€ssing  the  opposite  qualitleft, 
it  would  become  too  compact  to  permit  the  escape  of  tht' 
formed  during  the  process  of  pouring. 

The  box  18  then  turned  over  and  gently  tapped  •erml  i 
with  some  light  instrument  or  hammer,  for  the  purpofle  of  i 
ing  or  detaching  it  a  little  from  the  matrix,  and  ihea 
removed.  If  the  model  be  composed  of  three  pieces,  tlnei 
section  is  first  removed,  and  afterwaril  the  two  others.  Thm 
are  two  ways  of  drawing  the  model :  firsts  bj  screwing  islo  « 
an  excavator  or  gimlet,  and  carefully  drawing  it  out;  aMiuVkf 
throwing  it  out  with  a  dexterous  jerk  of  the  matrix. 

If  the  deep  model  is  used,  the  matrix  la  now  ready  for  pM^ 
ing,  after  removing  all  loose  sand  and  malting  m  gFOQTt  ti  tbt 
back  part  of  the  matrix  to  receive  the  first  flow  of  the  ncuL 
But  if  the  thin  model  is  used,  a  ring  must  be  $et  upon  tkeaaJ 
after  the  model  is  removed,  to  give  the  additional  siie  whick  *• 
die  requires  to  prevent  cracking  under  the  swaging-hamtaer 

The  mould  being  prepared,  the  metal  to  be  emplojrid  for  tt»  ^ 
easting  should  be  put  in  a  tolerable  thick  wrought  oir 
ladle,  and  melted  in  a  common  fire  or  furnace.    If  bnm  is  i 
the  latter  will  be  required  to  melt  it;  hut  if  xinc,  blocboo  •fl 
lead,  a  common  fire  will  afford  sufficient  heat.     After  the  «lol| 
has   become   thoroughly  melted,  it  is   poured  into  the 
formed  in   the  sand,  whence  it  will  immediately  flow  iaio  d^  | 
hmtk  part  of  the  mould.     It  is  necessary  to  r 
mttal  into  the  mould  in  this  way  to  prevent  t 
jury  which  it  might  sustain  by  pouring  directly  into  it. 

There  have  been  quite  a  number  of  moaldiog-flaska 
lo  aupejraede  the  wooden  one  Just  described,  or  the  i 
wimi  box  which  waa  once  much  used.    Some  of  theae  iftl 
than  useicass;  others  are  very  convenient,  and  have  Ukci 
tage  of  requiring  a  small  quantity  of  sand,  alao  of 
tilt  aaad  to  be  dried,  which  cannot  be  well  done  lo  the  i 
boju     The  aimpleat,  and  perhapa  b^l^  fiask  is  o«ie  i 
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nished  to  the  profession  by  Dr.  S.  S,  White,  from  patterns  fur- 
nishtnl  by  Dr.  E.  N.  Bailey.  Fig,  200  represents  the  shape  and 
working  of  this  flask* 

Fio.  200. 

A  n  0 


^mmi 


Half-flask  B  is  placed,  joint-erlge  downward,  over  a  thin  model, 
and  firmly  packed  with  sand;  then  turned  over  and  the  sand 
iriintned  nearly  to  where  the  phite  comes  on  the  ridge;  this 
makes  it  easy  to  draw.  Next  pour  zinc  into  the  mould,  and  at 
once  place  on  half-flask  A  and  complete  the  pouring.  When 
cool,  remove  the  sand,  invert  the  flask,  with  zinc  die  contained, 
and  pour  the  lead  (C)  upon  the  zinc  for  the  counter-die. 

In  cases  of  moderate  undercut  in  front,  the  thin  model  can 
generally  be  drawn  by  a  dexterous  backward  movement.  But 
for  a  deeper  undercut  in  front,  and  also  at  the  Siide,  the  mould- 
tog'tlask  of  Dr,  Hawes  (Figs.  201,  202,  203)  will  he  found  very 
oseful. 

The  manner  of  using  it  is  thus  described  by  Dr.  C.  0,  Allen : 
**If  the  model  be  considerably  smaller  than  the  space  between 
Fig.  20 L  Fio.  203 


Fig.  202, 

Fio,    aoi.  Th«  lower  mctlon  of  tbo  M^k,  •HghUy 

opnocd  lo  ihow  JdIqu.     fm.  202.  Tb«  upper  •GCiion. 

Fui.  31)7.  Tbe  iovrcr  ^ectt^^D  clo«ed^  mud  cunflned  bf  a 

Din,  irUb  tb«  pl»«t«r  mvidel  piac«d  lu  it. 

the  flanges  projecting   inward,  small 
slips  of  paper  may  be  placed  in  the 
^  joint   extending  to  the  sides  of  the 

model,  so  as  to  part  the  sand  when  opening  the  flask,  for  the 
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removal  of  the  pattern.     The  sand  may  now  be  packed  arouil 
the  model  up  to  the  most  prominent  part  of  the  ridge.    It  should 
be  finished  smoothly  around  it,  slightly  descending  toward  tbe 
model,  so  as  to  form  a  thick  edge  of  sand  for  the  more  perfect 
parting  of  the  flask.     The  sand  and  face  of  the  model  most 
now  be  covered  with  dry  pulverized  charcoal,  sifted  evenly  otct 
the  whole  surface.     When  this  is  done,  the  upper  section  of  the 
flask  is  placed  over  the  lower,  and  carefully  filled  with  sand.    It 
is  then  raised  from  the  lower  one,  which  may  now  be  parted  by 
removing  the  long  pin,  and  the  model  gently  taken  away.  When 
closed,  and  the  two  put  together  again  and  inverted,  it  is  ready 
to  receive  the  melted  metal."     After  the  metal  has  cooled,  it 
may  be  removed,  and  turned  over,  so  that  the  face  of  the  die 
shall  be  upward,  while  the  remainder  is  buried  in  the  sand. 
Thus  placed,  it  is  encircled  with  the  ring  (Fig.  202),  and  the 
metal  for  the  counter-die  poured  upon  it. 

The  metals  most  commonly  used,  when  metallic  dies  are  made 
by  sand-moulding,  are  zinc  and  lead.  For  many  reasons,  these 
are,  perhaps,  the  best  metals  for  general  use  that  can  be  em- 
ployed. Zinc  is  the  hardest  metal  that  the  dentist  can  conve- 
niently melt.  Its  shrinkage  is  objectionable  in  case  of  deep  or 
large  arches,  and  for  mouths  where  the  mucous  membrane  ie 
very  hard.  In  such  cases,  a  finishing  die  may  be  made  of  block- 
tin,  type-metal,  soft  solder,  or  Babbit's-metal  (a  patented  alloy 
of  copper,  tin  and  antimony,  which  can  be  obtained  at  any  ma- 
chine-shop), which  last  is  nearly  as  hard  as  zinc,  but  has  de- 
cidedly less  shrinkage.  When  a  metal  softer  than  zinc  is  used, 
several  dies  will  be  necessary  to  complete  the  swaging. 

A  counter-die,  however,  should  be  soft.  Lead  is,  perhaps, 
the  best  metal  that  can  be  used ;  but  tin  is  not  too  hard  if  the 
die  is  made  of  zinc.  It  is  desirable,  if  practicable,  that  the 
metal  last  poured  (in  the  case  of  sand-moulding,  this  is  the 
counter-die)  should  melt  at  a  lower  temperature  than  the  other. 
In  this  respect,  zinc  and  lead  are  admirably  suited — zinc  melting 
at  770°,  and  lead  at  600°. 

But  in  all  cases  of  melting,  it  is  a  safe  rule  to  pour  the  metals 
at  the  lowest  temperature  at  which  they  will  flow.  It  is  prudent, 
also,  to  coat  the  metal,  on  which  other  metal  is  poured,  with  a 
mixture  of  alcohol  and  whiting,  to  prevent  all  chance  of  adhe- 
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AJOTi.  One  more  very  important  caution  in  the  melting  of  zinc 
%nd  lead  is,  invariably  to  use  separate  Indies. 

The  elastic  vapor  generated  by  the  contact  of  the  water  in 
the  asnd  with  the  hot  metal  sometimes  collects  under  or  riBea 
liirotigh  the  xuL'tal,  and  renders  the  casting  more  or  lo»8  im per- 
fect* This  may  be  prevented — 1,  by  drying  the  sand;  2,  by 
using  coarse  or  loosely-packed  sand^  and  avoiding  too  much 
moisttire;  S,  by  mixing  the  sand  with  oil,  instead  of  water.  The 
slightest  moisture  on  one  metal  previous  to  the  pouring  of  an- 
other metnl  upon  it,  will  make  the  latter  imperfect.  When  the 
laal  loetal  has  cooled,  the  castings  may  be  separated,  and,  if 
perfect,  are  then  ready  for  use. 

In  making  metallic  dies  for  purtinl  cases,  about  three-fourths 
of  the  crowns  of  the  teeth  should  be  cut  from  the  plaster  model 
boFore  using  it  for  moulding.  The  plate  can  tlms  be  fitted  more 
easily  and  perfectly  than  can  be  done  when  tlie  teeth  remain  on 
the  pliii^ter  model  and  zinc  die;  for,  in  the  former  ea^e,  the 
ptat«  need  not  be  cut  to  fit  the  teeth  until  it  has  been  swaged; 
while  in  the  latter,  this  must  be  done  first,  and,  consequently, 
in  striking  it  up,  it  will  be  drawn  to  a  greater  or  leas  distance 
away  from  them.  There  is  also  danger  of  splitting  the  plate, 
in  swaging  it  into  the  spaces  between  the  teeth,  if  these  are  left 
Ofn  the  metallic  die. 


I 


SWAGING  PLATES. 

A  die  and  counter-die  having  been  obtained,  a  piece  of  sheet- 
lead  is  adapted  to  the  alveolar  ridge,  and  the  dimensions  of  the 
plate  marked  upon  it  with  a  pointed  instrument.  Paper  is  some- 
times used  for  this  purpose,  but  is  not  so  good  as  thin  sheet-lead 
or  heavy  tin  foil.  The  pattern  thus  marked  is  cut  out,  laid 
upon  a  piece  of  gold  plate  of  the  right  thickness,  and  its  size 
and  shape  marked  upun  it.  The  plate  should  be  cut  a  little  too 
large,  to  allow  for  trimming  and  any  accidental  slipping  upon 
the  die.  In  partial  cases,  the  pattern  should  be-  carried  partly 
aver  the  excised  teeth,  and  no  attempt  made  to  fit  it  accurately 
around  the  necks  of  the  teeth  until  the  swaging  is  nearly  or 
^uiUs  completed*     With  a  pair  of  strong  shears  or  snips  (Figs* 
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204,  205,)  the  portion  of  plate  tfaaa  coarkeil  is  eat  oat   fig.  ^ 

Fi0.  204. 


represents  a  pair  of  Stubba'  plate  shenn* :  Fig,  205,  a  p4.; 

different  construction,  with  longer  nnd  more  convenicntlTtbH 

handles.      The    blades  of  wm 
^^^'  ^^^'  shears  are  curved  *         "     '  ' 

thit*  form  is  not  u  f 

curves  which  the  straight  •bfifi 
will  not  cut,  a  fine  watch  i^pnit; 
saw  may  be  used ;  and  for  rrn 
short   curves,    around   tctih  (<* 

instance,  a  pair  of  cutting  forceps  shaped  as  in  Fig-  206. 
The  plate  must  next  be  well  annealed  and  partiallj  fitu  i 

Fia.  306. 


wooden,  horn,  or  soft>metal  hammers,  to  the  part  of  lU  < 
inside  the  ridge.     The  swaging  is  continued  by  the  iiM  of  j 
counter-dies,  which  are  made  by  placing  a  ritn  of  clay  nt\ 
around  the  ridge  and  back  part  of  the  metallic  die^  andj 
on  it  fusible  metal.     In  this  way  the  plate  is  lo  be 
fitted  as  far  as  the  ridge.     Then  clamping  the  plate  b^tvNtl 
die  and  the  partial  counter,  the  edge  is  to  be  gradiially  i 
OTer  the  top  and  outside  of  the  ridge  with  hammem  Hid 
or  ivory  stakes.     The  plate  may  be  clamped  ta  i  ^ 
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or  by  means  of  a  string  passiDg  over  the  die  and  tinder  the  foot: 
but  a  more  convenient  and  effective  method  is  found  in  the  use 
of  Dr.  T,  H.  Burras'ft  clamps,  Fig.  207.  Of  tlie  two  forms 
here  given,  the  sliding  arm  (No,  2)  is  preferable  to  the  loag 

Pro.  2or 


Bw  (No*  1),  The  application  of  the  clamp  is  so  plainly  shown 
in  No.  1,  that  any  description  is  unnecessary. 

It  is  the  practice  of  some  to  cut  out  V  shaped  pieces  from  the 
front  or  back  part  of  the  plate,  to  prevent  the  pluiting  of  the 
metal.  This  is  bad  practice,  and  is  never  called  for,  if  proper 
care  is  used  in  swaging,  and  the  metal  is  of  proper  fineriesa* 
To  avoid  plaits  or  folds,  anneal  often,  and  in  deep  arches  carry 
the  plate  down  very  gradually;  also  take  care  in  such  cases  that 
the  plate  be  thick,  to  allow  for  stretching  or  drawing.  In  swag- 
ing over  the  ridge  it  is  a  very  common  mistake  to  hammer  down 
the  outside  before  fully  striking  up  (with  hammer  and  stakes) 
the  parts  nearest  the  partial  counter-die.  Always  make  it  a 
rule,  in  carrying  over  the  ridge,  to  swage  from  the  centre  out* 
ward^  carrying  the  plate  **home'*  as  you  proceed. 

Professor  Austen  regards  all  forms  of  bending  forceps  as  worse 
than  useless.  They  bruise  the  plate,  as  will  any  steel  or  hard 
metal  instruments.    There  is  no  shape  of  arch  or  of  plate  which, 


804 


SWAOINO   PLATSB. 


hy  the  above  eimple  process,  cannot  be  perfectly  fittd  tiik 
20-carat  plate. 

The  plate  having  been  thus  almost  fitted  bj  hmmtttn  lii 
partial  counters,  it  should  be  trimmed  to  its  exact  skiff,  iii 
then  placed  between  a  fresh  die  and  the  full  comner-tUe,  afi 
carried  *'home*'  by  several  firm  blows  of  the  hamtp^r  ■:'-'• 
directly  upon  the  centre  of  the  die.  The  hammer  ri 
weigh  more  than  three  potrnds,  with  a  handle  about  a  f^Kr(  lofif' 
It  id  u  great  mistake  to  use  a  very  heavy  or  a  very  loDg  hioA' 
hammer.  The  '^striking  block**  may  be  an  anvil  or  t  laqi 
wooden  block  set  in  sand,  and  the  base  of  the  counter-di«  wM 
rest  steadily  upon  it.  As  there  is  always  a  hollow  id  tbe  kick 
of  a  zinc  die,  a  conical  piece  of  iron,  steel,  or  other  bard  qHiL 
should  be  placed  upon  it  to  centralize  the  blow  of  the  hmmf^ 
To  a  disregard  of  these  precautions  is  due  all  this  diffiealt?, » 
often  complained  of,  in  the  tilting  or  rocking  of  plates  titiiink 

Throughout  the  entire  process  of  swaging  the  plate  mail  U 
frequently  annealed.  It  may  be  suddenly  cooled  after  illaoefl 
the  final  annealing;  when  the  cooling  must  be  very  gndfiil,it 
as  to  avoid  warping  or  springing. 

When  block  tin,  lead  or  fusible  Qietal^  dies  or  eoQfiler^ 
are  used  in  swaging  the  plate,  any  portion  of  the«e  met&lttbel 
may  adhere  to  it  should  be  removed  before  annealing*  i 
fusion  upon  its  surface  alloys  them  with  the  gold  and  will 
it  brittle  and  impair  its  ductility,  or  else  eat  holes  in  tiie  ^ 
at  the  spots  where  the  particles  of  baser  metal  farm  aa  tOofi 
fusible  at  the  annealing  heat.  The  liability  of  the  tia 
to  adhere  to  tbe  gold  may  be  measurably  prevented 
the  plate  before  it  is  struck  up. 

After  fitting  the  plate  to  the  metallic  die,  it  is  ap|»iiod  U 
mouth,  for  the  purpose  of  ascertaining  if  the  impTM 
which  the  model  was  procured  is  correct.     It  aomedmea 
that  this  is  imperfect;  in  which  caae,  a  new  one  will  ha^ 
t^ken,  and  the  whole  process  of  procuring  plaaler  and 
models  and  counter- models  again  gone  throiigli  with;  hmm 
propriety  of  the  precaution  of  trying  it  in  the  mootli  befitt 
oUspa  and  teeth  are  attached.    To  be  worn  with  comfort,  ui 
the  same  time  to  subserve  any  valuable  purpose,  tl  is 
tliat  the  plate  should  fit  perfectly  all  the  tBequalitiee  of  lie 
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D  which  it  is  applied.  When  an  unbroken  series  of  several  teeth 
re  to  be  supplied,  it  seldom  happens  that  much  difficulty  ii 
zperienced  in  fitting  the  plate,  but  when  the  loss  of  six  or  eight 
Beth,  from  different  parts  of  the  dental  arch,  are  to  be  replaced, 

perfect  adaptation  to  the  various  inequalities  of  all  the  parts 
Btnnot  always  be  so  easily  secured. 

With  regard  to  the  size  of  the  plate,  and  the  special  form  that 
iiould  be  given  to  it  in  different  cases,  the  reader  will  be  able 
>  form  some  idea  from  the  illustrations  to  be  given  in  a  subse- 
uent  chapter.  In  full  sets,  the  next  step,  after  the  fitting  of 
ae  plate,  is  to  obtain  the  antagonism  of  the  jaws,  technically 
Brined  the  "articulation."  But  in  partial  cases,  when  it  is 
ecided  to  use  clasps,  the  next  process  is 

FITTING  THE  CLASPS. 

The  gold  employed  for  clasps  should  be  about  one-third  or 
ne-half  thicker  than  the  plate,  and  when  practicable,  nearly  as 
ride  as  the  crowns  of  the  teeth  are  long,  and  carefully  and 
ccurately  fitted.  Some  clasps  are  best  made  of  half  round 
rire  and  narrow;  others  may  be  broader  and  thinner.  Some 
lay  fit  the  tooth  close  to  the  gum ;  but  in  other  cases,  the  shape 
f  the  tooth,  absorption  of  the  alveolus,  or  morbid  sensitiveness 
f  the  neck,  forbid  this.  Clasps  must  fit  with  accuracy,  and  be 
djiisted  with  great  precision.  This  is  necessary  to  secure  to  the 
»iece  the  greatest  possible  amount  of  stability,  and  to  prevent 
hem  from  exercising  an  undue  strain  upon  the  teeth.  These 
re  precautions  which  should  never  be  overlooked ;  for  if  the 
lasps  act  unequally  upon  the  teeth,  or  chafe  against  sensitive 
>arts,  inflammation  of  the  alveolo-dental  membrane  may  be  set 
ip,  followed  by  wasting  of  their  sockets,  and  ultimate  loss  of 
he  teeth. 

With  the  plate  in  position  in  the  mouth  a  wax  impression  may 
►e  taken,  which,  adhering  to  the  plate,  will  remove  it  on  being 
rithdrawn,  and  give  its  correct  relation  to  the  teeth  which  are 
0  be  clasped.  Others  adopt  the  less  accurate  method  of  adjust- 
Dg  the  plate  to  the  original  plaster  model.  But  as,  for  reasons 
before  given,  it  is  advisable  to  cut  off  the  teeth  from  the  model 
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used  in  mouWmg,  a  second  model  is  necesgnry,  and  tuoifljfwf 
this  purpose  a  second  irapressinn. 

Wlien  accurately  fitted,  they  may  be  at  onct?  wWcred on  ii» 
model ;  or  may  be  attached  to  the  plate  by  means  of  a  small  fiwi 
of  wax,  or  cement  composed  of  one  part  irax  ami  two  of  rwn, 
softened,  and  applied  to  the  plate  and  to  the  innrr  or  pJatiift 
side  of  each  clasp*  The  plate  and  ela^pg  thii^  oniieN^  arearr 
folly  removed  from  the  plaster  model  and  hiid  mth  the  conni 
side  downward  on  a  piece  of  paper. 

Plaster  h  now  poured  on  the  upper  side  of  the  plal«  m^ 
clasps  to  the  thickness  of  hi»1f  an  inch.  After  this  kaaiKtk 
piece  may  be  taken  from  the  paper,  plaet*d  on  charcnal,  tire  m 
being  softened  and  removed,  and  prepared  for  soldering. 

This  is  the  simplest  way  of  fining  the  clagps  tx»  the  pl«lei«l 
preparing  the  piece  for  soldering ;  but  when  the  leeli  in  it 
mouth,  to  which  these  fastenings  are  to  be  applied,  d^ 
a  vertical  position^  or  when  the  teeth  are  of  sueh  sha| 
wax  impression  does  not  copy  rhem  accurately*  thij*  r  ;^ 
not  reliable.     The  clasps  must  then  be  fitted  to  the  teeth  m  t^ 
mouth,  instead  of  on  the  planter  model,  and  may  then  h<j  attichJ 
to  the  plate,  as  just  directed.      In   this  case,  onlv  ODf  eta  ^ 
attached  at  a  time,  and  after  thia  has  been  soldered,  it  shavl^t^ 
opened,  the  piece  placed  back  in  the  mouth,  and  the  otbef  im4^ 
fast  to  the  plate.     The  greatest  care  too  will  be  necrart^rrl* 
prevent  moving  or  altering  the  position  of  the  cla#p  in  u!^\ 
the  piece  from  the  mouth. 

Dr.  Fogle  adopts  a   difTerent  methcnl   for  yecunr^j 
adaptation  of  the  clasps**     These  are  first  fitted  to  t 
model,  leaving  the  ends  straight,     A  narrow  fitrip  of  plate, 
five-eighths  of  an  inch  in  length,  is  employed  aa  the  um\ 
fastening,  one  end  of  which  is  soldtsred  to  the  lingtiAl  forfac* 
the  clasp ;    the  plate  and  clasp  are  now  both   placf^l  <«  w 
node),  and   the   other   end  fitted   and   soM 
forming  a  sort  of  semicircle  or  bow.     Fig.  :^u> 
plate^  clasps  and  temporary  fastenings  on  thr  f    - 
In  Fig.  209  they  are  seen  separate  from  the  madeL 

The  cla^tps  are  now  adjusted  to  the  model ;  but  h©*^ 
rately  this  is  done,  it  will  be  found,  on  apphing  the  pi— 

•  Amer.  Jaor.  ftad  Lib.  DttU  ScL.  voL  10.  ^.  %L 
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that  ihey  will  not  fit  the  teeth  there;  but  after  properly 
bog  them,  the  temporary  fastenings  will  be  found  sufBeient 

Fjq.   208.  Fi6.  209. 


^ 


i  hold  the  clasps,  while  the  piece  is  being  removed,  in  the  exact 

psition  in  which  they  are  phiced.     This  done,  it  may  be  in- 

ftled  \u  plaster,  phiced  on  chureoul,  »nd  tlte  other  steps  con- 

with  the  process  of  permanent  soldering  goue  through 

peaking  of  this  method  of  applying  clasps,  Dr.  Cushman 
•*  In  very  difficult  cases  of  adjustaiont,  as  where  the  clasp- 
stand  leaning  J  and  where  yon  have  to  fasten  to  the  second 
d  molars,  it  will  be  fonnd  still  more  advantageous  to  pur- 
ie  phm — after  Bohlering  one  end  of  the  atrij^to  the  clasp, 
laving  bent  the  other  to  touch  the  plate  when  on  the  model, 
oth  in  their  proper  place  in  the  month;  then  with  a  sharp 
inted  instrument^  indicate  the  point  where  the  bow  touches 
le  plate,  pluce  them  on  the  model  again,  adjust  the  end  of  the 
w  to  the  point  marked,  confine  it  there  and  solder  fast.  Dr. 
■n  jib  man,  who  furnis^hed  the  author  with  the  model  from  which 
ie  drawings  in  Figs,  208,  209,  were  made,  say?,  further,  that 
h  considers  this  method  of  adjusting  clasps  so  valuable  that  he 
ever  ventures  to  «et  clasps  permanently  in  the  simplest  case  by 
odel. 
Lester  Noble,  Demonstrator  in  the  Baltimore  College  of 
'ental  Surgery  during  the  session  of  1850-51,  suggests  another 
lod,  which  is  thus  described  by  Prof.  Austen: 

t  the  clasp  bind  upon  the  tooth  only  with  sufficient  firm- 

*  AiD«rl<iaii  Journal  of  Dentml  Seienco,  No.  1^  vol,  10. 
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ness  to  keep  it  in  its  proper  place.  Then  mix  a  small  qaantitj 
of  plaster  from  a  lot  which,  by  previous  trial,  you  find  requires 
four  or  five  minutes  to  set ;  put  it  upon  a  piece  of  paper  or  sheet 
lead  about  an  inch  square,  and  just  before  it  begins  to  harden, 
introduce  it  into  the  mouth  upon  the  fore-finger,  pressing  it  into 
gentle  contact  with  a  portion  of  the  plate  and  about  one-half  of 
the  clasp.  It  must  be  held  there  for  three  or  four  minutes,  until 
it  is  sufficiently  hard  to  break  with  a  sharp  fracture;  this  point 
you  can  determine  by  examining  the  plaster  left  in  your  bowl. 
The  plaster  must  then  be  withdrawn.  Sometimes  plate,  clasp 
and  plaster  will  be  brought  away  together ;  or  the  plaster  and 
clasp  together,  leaving  the  plate;  or  the  plaster  will  separate, 
leaving  both  clasp  and  plate  in  the  nxouth.  Should  the  plaater 
by  any  accident  break,  it  can  readily  be  united  at  the  point  of 
the  fracture,  without  in  the  least  altering  its  shape — one  great 
advantage  over  wax.  If  the  plaster  adheres  to  the  plate  on 
withdrawal  from  the  mouth,  it  must  then  be  carefully  detached, 
the  plate  replaced,  and  the  same  process  repeated  for  the  second 
clasp ;  or  possibly  the  impressions  for  both  clasps  can  be  taken 
at  once. 

'*  Several  precautions  are  necessary.  If  the  clasp  bind  too 
tightly  around  the  tooth,  its  ends  will,  when  removed,  spring 
together,  and  thus  it  will  not  exactly  fill  the  original  impression 
made  in  the  plaster.  If  the  part  of  the  clasp  which  you  design 
to  cover  with  plaster  be  so  regular  in  shape  as  to  make  its  ad- 
justment, when  out  of  the  mouth,  uncertain,  mark  it  with  a  file 
or  by  a  small  point  of  solder ;  this  will  be  copied  in  the  plaster, 
and  remove  all  doubt  as  to  its  definite  position.  If  the  plaster 
be  extended  over  some  part  of  the  edge  of  the  plate,  it  will,  in 
the  absence  of  any  marked  irregularities  of  surface,  give  a  better 
guide  for  its  readaptation.  Lastly,  if  the  plaster  cover  too  much 
of  the  clasp-tooth,  it  will  be  more  liable  to  break  on  being  with- 
drawn. 

*'  Take  now  the  clasps,  place  them  each  in  their  separate  im- 
pressions in  the  pieces  of  plaster,  securing  them  if  necessary  by 
a  small  piece  of  softened  wax.  Place  one  end  of  your  plate  in 
its  corresponding  bed  in  one  of  the  plaster  pieces.  If  proper 
care  has  been  used,  both  clasp  and  plate  will  fit  into  the  plaster 
with  unerring  accuracy,  and  of  course  hold  the  precise  relation 
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when  in  the  mouth.  While  in  this  position,  cover  the  clasp 
i  the  under  surface  of  the  plate  with  fresh  plaster,  or  plaster 
1  sand ;  when  this  has  hardened,  remove  the  first  plaster,  just 

in  other  cases  you  would  remove  the  wax,  preparatory  to 
dering.'* 

The  methods  of  Drs.  Fogle  and  Noble  may  be  thought  too 
ions  for  cases  where  the  shape  and  position  of  the  teeth  is 
:h  that  a  wax  impression  will  accurately  copy  them ;  but  in 
!  majority  of  cases  it  will  be  found  essential  to  accurate  ad- 
tment  to  resort  to  one  or  other  of  them. 
The  accurate  adaptation  of  the  clasp  to  the  surface  of  the 
th  is  too  often  neglected.  It  is  commonly  done  with  round 
srs,  making  trial  from  time  to  time  upon  the  tooth  of  the 
del.  Professor  Austen  condemns  this  as  an  uncertain  method 
any  case,  and  as  utterly  worthless  in  many.  He  says :  "  Al- 
ys  take  a  separate  plaster  impression  of  the  teeth  to  be  clasped ; 

which  purpose  use  a  small  cup  of  wax,  lead  or  tin-foil,  one- 
bth  inch  larger  than  the  tooth.  Let  the  plaster  get  quite 
•d,  then  slightly  open  the  impression,  withdraw  it  and  close 

the  fissure.     Make  from  this  either  a  plaster,  or  a  fusible 
tal  tooth:  if  the  former,  harden  it  with  soluble  glass.** 
Extreme  accuracy  of  fit  may  most  easily  be  obtained  when 

contour  of  the  tooth  is  irregular,  by  the  following  method: 
rnish  down  to  the  tooth  a  strip  of  very  thin  platina ;  then  on 

outside  of  this  strip  lay  pieces  of  gold  (of  the  fineness  suit- 
e  for  clasps),  with  borax,  and  flow  them  with  the  blowpipe. 
The  principles  of  soldering,  and  many  of  the  appliances  being 

same  for  clasps  as  for  soldering  the  teeth  to  the  plate,  they 
I  be  described  in  the  next  chapter. 


CHAPTER    TENTH. 
PRINCIPLES  AND  APPLIANCES  OF  SOLDERING. 

Soldering  is  the  union  of  two  metallic  surfaces ;  either  by 
slightly  fusing  the  surfaces  themselves  (technically  termed  "sweat- 
ing'* or  autogenous  soldering),  as  in  the  union  of  a  plate  of  sil- 
ver to  the  block  of  copper  preparatory  to  rolling  it  into  "Shef- 
field plate;"  or  by  the  fusion  of  an  alloy  which  melts  more 
readily  than  the  metals  to  be  soldered. 

The  conditions  of  successful  soldering,  as  given  by  Professor 
Austen,  are:  "1.  A  freely  flowing  solder.  2.  Absence  of  oxide 
from  the  surface  over  which  the  solder  is  to  flow.  3.  Sufficient 
heat  in  the  surface  to  attract  and  unite  with  the  solder. 

"  The  first  condition  requires  good  solder.  Of  this  we  hare 
elsewhere  spoken.  The  second  calls  for  the  use  of  borax,  the 
specific  action  of  which  as  a  '  flux '  is — first,  the  removal  of  ex- 
isting oxide,  by  virtue  of  its  powerful  affinity  for  it;  s^ 
condly,  the  prevention  of  further  oxidation  by  the  exclusion 
of  the  oxygen  of  the  air.  The  third  condition  demands  that 
skillful  management  of  the  heat,  which  is  the  principal  difficulty 
with  most  beginners,  and,  indeed,  with  not  a  few  old  practi- 
tioners. 

"  The  borax  should  be  used  in  the  lump,  and  rubbed  with  pure 
(distilled  or  rain)  water  upon  a  coarsely-ground  gla9%  slab,  until 
a  creamy  paste  is  formed.  Into  this  the  pieces  of  solder  may 
be  placed,  and  also  some  of  it  applied  with  a  small  brush  or 
feather  to  the  surfaces  over  which  the  solder  is  required  to  flow. 
Hard  water  and  the  common  practice  of  rubbing  borax  on  a 
slate  make  it  impure,  and,  to  some  extent,  interfere  with  solder- 
ing. Too  much  borax  is  objectionable,  and  gold  requires  less 
than  silver. 

"In  fulfilling  the  third  condition — the  management  of  the 
heat — the  following  points  demand  attention — (a)  To  raise  the 
heat  very  gradually  until  the  water  of  crystallization  of  the 
borax  is  slowly  driven  off";  for  if  this  is  done  rapidly,  the  borax 
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pufTs  up  and  throws  oflT  the  solder ;  also  when  there  are  teeth, 
rapid  heating  at  the  outset  is  apt  to  crack  them*  {h)  To  diffuse 
the  heat,  when  using  tbe  hlow-pipe,  so  that  the  sohler  shaU  not 
become  melted  before  the  melitllie  surfaces  are  hot  enough  to 
unite  with  it;  else  it  will  roll  into  a  ball,  or  flow  with  an  abruptly* 
defined  edge;  whereas  it  shouM  unite  au  smoothly  with  the  plate, 
that,  except  for  the  difference  in  color,  its  line  of  termination 
cannot  be  detected,  {c)  To  manage  the  fine  point  of  the  blow- 
pipe^ilame  as  to  be  able  to  direct  the  flow  of  the  solder  to  any 
given  point ;  the  rule  being,  that,  unless  prevented,  solder  will 
flow  toward  the  hottest  point.  There  are  two  kiridr?  of  flame 
given  by  the  blast  of  the  blow-pipe:    1.  The  broad,  heating  up, 

oxidizing  flame ;  this  is  produced  by  holding  the  tip  a  little 
ind  or  at  the  edge  of  the  flame*  2*  The  pointed,  soldering, 
or  deoxidizing  flame;  this  is  produced  by  passing  the  tip  more 
or  less  into  the  fiarae.  A  very  general  mistake  is,  to  use  too 
strong  a  blast, 

"The  apparatus  required  for  soldering  includes:  a  lamp  to 
give  a  sufficiently  hot  flame;  a  blow-pipe  to  give  intensity  and 
direction  to  the  flame;  bontx,  brush,  glass,  slate,  solder  and 
solder-tongs;  investing  materials  and  clamps,  to  protect  the 
teeth^  also  to  hold  the  parts  in  relation  to  each  other  until  sol- 
dered; a  receptacle  to  retain  or  give  additional  heat  during  tht^ 
process  of  soldering;  an  acid  (sulphm*ie)  bath  to  remove  the 
glass  of  borax/* 

The  simplest  form  of  LAMP  is  shown  in  Fig.  210,  holding  about 
a  pint,  and  having  a  wick  three-fourths  of  an  inch  or  one  inch 
in     diameter.       As     accidents 

.,  .      „  Fig.  21(K 

sometimes  occur  trom  the  name 
communicating  with  the  explo- 
sive mixture  of  air  and  alco- 
holic vapor  in  the  body  of  the 
lamp,  it  is  prudent  to  make  a 
Mafety-lamp  by  connecting  the 
wick- tube  with  the  body  of  the 
lamp  by  a  small  tube,  which 
shall  he,  under  all  circum- 
stances, full  of  alcohol.  Fig. 
211  represents  such  a  lamp,  provided  the  wick  is  not  permitted 
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to  run  down  as  low  na  the  liorizontal  tube.     The  top  of  the  \ 
tube  should  be  beveled  off  in  a  direction  just  the  reverse  of  tktt 


Fig-  21 L 


Fig.  212. 


m 


shown  in  the  drawing,  so  as  to  permit  the  downward  projection 
of  the  flame.  Fig.  212  is  a  very  ingenious  modificatioo  of  the 
safety-lamp,  made  by  Dr.  B,  W.  Franklin,  so  constructed  u  H) 

retain  the  alcohol  uniformly  at  tie 
same  level* 

The  fluid  used  in  these  lamp*  is 
usually  alcohol,  Ethereal  oil  }f 
also  used,  and  gives  a  hotter  ttaroc, 
hut  it  is  not  quite  so  safe,  For 
all  purposes  of  soldering  we  re- 
gjird  alcohol  sufficient,  and  it  if 
much  more  cleanly  than  the  carbon* 
iferous  flame  of  fethereal-oi I,  sperm- 
oil  or  coal-oiL 

Next  in  the  ordtr  given  ujx^i 
p«ge  071,  is  the  BLOW-Pipg,  The 
simplest  is  a  tapering  tube»  fifteen  to  eighteen  inches  long  aa4 
curved  at  the  smaller  end  (Fig.  213).  At  this  end  the  bore 
for  the  last  half-inch  should  be  perfectly  cjliiidrical,  and  aboal 
as  large  as  a  medium-yized  knitting-needle.     This  may  be  mudi- 
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fied  in  -several  ways,  and  made  more  useful.  First  by  cutting  it 
within  three  inches  of  the  flame- end,  and  inserting  n  small  liol* 
low  ball  or  cylinder  to  receive  the  condensed  moisture,  which, 
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in  the  plain  blow-pipe,  often  interrupts  the  blast.  Seeondly,  by 
attaching  a  fltitteneil  mouth-piece,  which  it  is  much  loss  fatiguing 
to  the  lips  to  grasp.  Thirdly,  by  connecting  the  fliime-end  to 
the  mouth-piece  by  from  six  to  twelve  inches  of  flexible  tubing. 
This  will  be  found  to  be  a  very  valuable  modification. 

The  mouth-blow-pipe  requires  for  its  use  a  peculiar  manage* 
ment  of  the  niudcle^  of  the  chest,  cheeks  and  palate,  by  virtue 
of  which  an  uninterrupted  and  regular  current  of  air  is  thrown 
from  the  lungs  through  the  pipe.  The  art  once  learned,  is  never 
forgotten.  But  many  will  not  master  the  first  difficulty  of  learn- 
ing it,  and  become  the  slaves  to  mechanical  appliances,  which, 
however  useful  for  many  purposes,  can  never  supply  the  place 
of  this  simplest  and  best  of  all  blow-pipes. 

Blow-pipes  workino;  by  artificial  blast  are  divided  by  Professor 
Austen  into  four  classes:  1.  Alcoholic  or  self-acting  blow-pipes; 
2.  Mechanical  or  bellows  blow-prpes;  3.  Hydrostatic  blow-pipes; 
4.  Oxo-hydrogen  or  aero-hydrogen  blow-pipes.  Of  each  of  these 
we  shall  give  an  example.  To  enumerate  all  the  forms  that  in- 
ireniive  talent  hm  devised  would  fill  too  much  of  our  space. 

Fig,  2U. 
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The  BBLF-ACTINQ  blow-pipes  derive  the  force  of  their  blast  from 

Uhe  vapor  of  hot   alcohol,  which,  igniting  as  it  passes   through 

the  flame,  adds  to  the  intensity  of  the  heat.     A  somewhat  com- 

,  plcjf,  but  very  complete,   blow-pipe  of  this  class,  invented  by 

Dr.  Jahial  Parmly,  is  shown  in  Fig.  214. 

The  lamp  (G),  supplied  from   the  reservoir  (D  D),  heate  the 
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alcohol  in  globe  (I),  supplied  fram  tlie  reaervoir  (J)  tbnmgb  tb 
pipe  (N).  The  elastic  vapor  escapes  at  the  jet  (P),  ^ivin^  in- 
tetjsity  to  the  large  flame  (L),  whieh  receives  its  J^upplj  nf  aIi«^ 
hoi  from  reservoir  M  J.  Both  upper  and  lower  wick  ioli«  bin 
movable  cylindera  for  regulatitig  the  flame.  A  »fn»ll  chin»il* 
furnace  (R)  may  be  brought  in  rftoge  of  the  flame  for  meltiig 
purposes. 

Smaller  and  more  portable  Umps  are  made,  of  which  qaiie 
a  number  of  different  patterus  are  to  be   found  in  the  dpjwti. 

The  principle  tnd  gtmnl 
plan  of  constmctioii  »  mj 
clearly  shown  in  Fig.  -14 
dei*ipncd  by  Dr*  S.  S.  Wkit^ 
All  alcoholic  bUiw-pipevgn* 
inteciditj  of  heal,  \m  tif 
greatly  inferior  to  ihe  nnHiit 
blow* pipe  in  the  coftlnti 
which  the  opemtor  hi>  ow 
the  force  and  direciioBrfti* 
jet. 

The  different  fonn§  of  ikt 

MECHANICAL     blow»pipe  i" 
almost   infinite.     Tlie  principle  <>f  coni*tructioD  is  eitli 
the  bellows  or  the  force-pump,  combined  with  a  reser\it 
to  give  uniformity  to  the  blast,  which  would  (»thcrwi*e  \mv  ^'^ 
jeta, 

A  common  house-bellows,  secured   to  the   flo<jr,  w'-'    ""  ' 
simple  and  goo<l  arrangement.     A   s*priug  shuuhl  i»*  i 
bamJlea,  the  upper  one  of  which  forms  ihe  treadle.    Ao  ^^ 
rubber  pipe  fethouUl  pass  from  the  nojtxie  to  tin  ftir-tigl)T 
which  a  gecottd  tube  comes  out  ami  is  aitached  to  tht  l^     , . 
If  the  bellows  is  made  double,  like  a  black«mttk\  the  fiff^ 
half  forms  the  air-chamber,  in  place  of  the  air-tight  box. 

In  Fig.  216  is  shown  a  dt»iible-cyliiider  Wlbiw  -^-  a 

diameter,  moved   by  a  treadle  attached    to   the  t 
passes  under  ilie  soldering-tahle.    In  the  drawing  if  »  winl**^ 
with  an  alcohol  blow-pipe,  as  designed  by  Dr.  W*  ILfll«<*^ 
Montreal ;  but  it  may  be  u*ed   independently  by  ttoc5h»|  * 
flexible  tube,  with  brass  point,  to  the  air-pipe  [a  d).     T^  ^^ 
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ing  excellent  remarks  by  Dr.  EUiot,  upon  thii?  combination, 
■rill  be  foaiid  very  instroctive: 

'  The  fact,  that  the  centre  of  the  flame  of  the  self-acting 
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low-pipe  contains  no  oxygen,  is  well  known  to  every  enlight- 
ened dentist,  and  may  be  proven  by  placing  a  rod  of  polished 
metal  in  the  flume  fur  a  few  eecoiids,  in  which  case  it  will  be 
seen  that  the  surface  of  that  portion  of  the  rod  occupying  the 
centre  of  the  flame  does  not  unite  with  oxygen,  however  great 
the  degree  of  heat  muy  be;  but  if  a  jet  of  atmospheric  air  be 
thrown  into  the  flame  upon  the  rod,  it  will  oxidisse  as  readily  as 
if  heated  by  any  otlier  means.  This  little  experiment  proves, 
not  only  the  want  of  oxygen  in  the  flame,  but  it  leads  to  the 
very  important  conclusion,  that,  without  oxygen,  the  burning  of 
the  vapor  must  be  gradual  and  imperfect*  In  consideration  of 
thifl  fat-'t,  the  writer  was  led  to  make  the  experiment  of  produc- 
ing a  more  perfect  combuHtioti  by  throwing  into  the  tiarae  one  of 
its  t^upporters.  This  may  be  dune  in  several  ways,  but  the  sim- 
plest wnd  most  convenient  is  atmospheric  air,  thrown  in  by  means 
of  a  bellowa.  The  air  from  the  lungs  will  not  do  as  well,  inas- 
much  as  it  not  only  contains  less  oxygenf  but  nho  contains  a 
Urge  portion  of  carbonic  acid,  which  just  so  far  renders  it  unfit 
for  the  support  of  comlmstion. 

The  air-pipe  jshould   pass   along  by  the  vapor-pipe,  and  dis- 
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charge  about  an  inch  and  a  half  beyond  it  in  the  very  ©entit  ol 
the  flame,  and  in  precisely  the  same  direction*  T^l(^  caliWfrf 
the  air-pipe  at  its  apex  nrnat  be  equal  to  that  of  the  raporpipe. 
It  must  be  maile  as  small  as  possible  without  being  cnlargtvl  it 
the  end,  as  any  enlargement  there  would  derange  the  npar- 
flame.  It  must  also  be  constructed  of  platina,  as  thai  is  \h 
only  metal  that  will  resist,  for  any  length  of  time,  tbr  lie^it  nf 
the  burning  vapor. 

**The  air-pipe  appears  to  throw  out  a  pale^bUie  fliune.  aUtt 
two  inches  in  length,  small  and  pointed.      At  the  very  point  of 
this  flame,  the  oxygen  being  all  consumed,  the  greatest  fnaaur 
of  heat  is  produced,  and  the  fusion  of  the  solder  takes  plioi 
without  oxidation;  but  within  the  blue  flame,  where  oxy: 
ponderates,  oxidation  of  the  Kuldor  goes  on  rapidly*     Ti 
heat  gained  by  the  introduction  of  the  air^pipe  ia  nearly  «1I 
concentrated  at  the  apex  of  the  blue  flame,  which  may  h- 
to  bear  ypon  the  point,  to  be  soldered,  while  the  vap^i  i.—- 
keeps  up  the  temperature  of  the  whole  work," 

Dr.  R.  Somerby,  of  Louisville,  has  constmcted  a  ootnbiwJ 
furnace  and  blow-pipe,  which  will  be  found  ^et  j 

useful  iu  the  laboratory  (Fig.  217).  The  d<  ! 
worked  by  the  treadle  (r),  sends  ita  bla^i— which  nniT  be  tt* 
creased  by  the  weight  (/)) — up  the  pipe  {n\  either  to  tlu 
(i),  or  through  the  blow«pipe  point  [d)  into  the  flame  of  i^i-  —  , 
(6),  which  rests  on  a  sliding  ring  (/),  attached  to  the  laonil* 
sUmd  (A),  The  frame  is  of  cast-iron,  the  pipes  of  hrin*.  *>' 
lump  of  copper,  and  the  entire  apparatus  admirably  road*  m^ 
of  the  best  material.  When  the  furnace  is  used,  a  hood*  witisf 
against  the  flange  (a),  carries  off  the  smoke,  aud  a  pan(.Mr^ 
ceives  the  ashes.  If  flesirable,  the  fire  may  he  started  by  tk 
blast,  and  then  continued  by  simple  draft  thruugh  the  Joori^^?: 
this  can  be  made  of  any  required  intensity  by  a  pipe  set  ^^' 
rectly  over  the  top  of  the  furnace*  The  process  of  Hohirrinf  »* 
rendered  more  easy  by  this  blow-pipe  than  by  the  usual  m*^tkoi 
and  is,  rherefore,  to  those  of  the  profession  who  are  stationiry* 
and  occupy  themselves  much  in  mechanical  dentistry,  itivaJutW*- 
The  furnace  attached  to  it  answers  all  the  porpoaes  of  rael»i* 
gold,  solder  and  metallic  casts. 

"  The  THIRD  class  of  blow^pipes,**  says  Prof.  Aostea,  **!»•«*'" 
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structed  hydrostatic  blow-pipe  intioh  the  best  of  ill  *oWu«m 
far  the  lungs  and  moutli  Idow-pipes. 

^*TUe   following  description  will   explain   li  simple  AmUnti' 
pensive  apparatus  contrived  by  me  for  those  laboraiorimWft 
DO  yiressure  eun  be  had,  as    in    ciiien^  from   public  w»tt'r-worU 
Place  iu  convenient  position  a  i^trong  ten-gaUoti  water-tight  uik 
cask,  two  feet  from  the  floor.     Over  this^  and  two  feet  iboft i 
place  a  second  of  the  same  mze,  with  a  movahle  cover,  90  tlit 
water  may  conveniently  be  poured   into   it*      Connect  the ca«lii 
by  a  lube  running  nearly  10  the   boiiom  of  the  h>wer  ewk,  iiJ 
having  a  stop-cock  (1)  between  the  casks.      Into  the  top  wf  tU 
lower  cask  insert  a  stop-cock  (2),  to  which   attach  the  blow-jHpf 
tube,  and  into  the  bottom  a  larger  stop-cock  (3)  for  drawini^ 
the  water.     It  is  prepared  for  operation  thus:  cloi4e  all  thv*toif 
cocks,  and  fill  the  upper   cask   to  within  an  inch  of  the  Uip id 
loo  full,  it  might   chance   to  overflow  the   lower  cask   ;    '' 
water  out  of  tlie  blow*pipe  upon  the  tiunH*  and  work);  : 
Btop-cocks  2  and  3,  and  the  jet  issues  with  a  force  proportiflW^ 
to  the  height  of  the  water.     If  too  strong,  it  may  hv  regnUi^-i 
by  pressure  upon  the  elastic  tube,  or  by  partly  closing  tlif  ^^f 
cock,     TfU  gjillons  of  air  will  siiSiee  for  mny  ordinary  ♦^wf'^ 
Fie,  218.  soldering;  but  the  pro<!eM  is  wwilji** 

newcd   by  closing  slop  1  an  * 
off  the  water  by  slop  3  from 
cask,    and    emptying   into  ll»c  rif^- 
This    can    be  more    rapidly  <loo«  if  • 
fourth  stop-cock  is  put  in  ihe  *-r  ^"^^ 
lower   cask    to    admit    air  fr 
drawing  off  the  water. 

**An<»lher  l*ut   morr  cxp*n-.  •   1  ' 

I  I        mM^,^  ^^  shown  in  Fig.  218^  mtde  >A  «*  H"' 

f   I .      :  ^^Hh  '  ^^   boiler  irob,  and  eonneeteti  by  M 

/    I         ^^^^1^       pipe's  with    the  puhlie  wmter*«orkAr  1* 

towns  and   cities    thns   supplie^L    Tw 

drawing,  taken  in  eonncction  wrtk  t^ 

previous  deacriptioo^  makes  any  eipt^ 

*!  nation  unnecessary.'' 

There  is  still  another  class  of  hlow-pipe«i,  atialogoti^  in  ^^^ 

operaiiou  10  the  oxo-hydmgen  blow-pipe.     The  point  i*  ifi^ 


Tui,  219. 


SOLDERimO. 

Qon5isHng  of  a  tn\K\  through  which  cornea  the  supporter  of 
eomhuftion  (t»xygen  or  coniinon  air),  surrounded  by  a  cyliinler, 
through  which  comes  the  coinbu8lible  (alcoholic  vajior,  illutuinat- 
ing  gas  or  hydrogen).  In  Count  Ricbmont's  aero-hydrogen  blow- 
pipe, tlie  hydrogen  is  generated  in  a  vessel  by  tlie  action  of  dilute 
'iilphuric  acid  upon  zinc,  and  the  air  forced  through  the  centre 
t.ilr  either  with  a  bellows  or  from  the  lung.4.  The  heat  ia  lefts 
tnteose  than  that  of  the  oxo-hydrogen  blow-pipe,  but  is  too  great 
for  most  laboratory  purposes.  In  the  various  forms  of  *'gas 
blow-pipes''  the  principle  is  similar  and  the  heat  very  greats  It 
is  a  very  convenient  instrument. 
Fig.  21  *J  reprepresents  Macomber*s 
gai«  blow-pipe.  The  direction  of 
I  he  point  (1)  is  regulated   by  the 

int  (3),   and  the  supply  of   gas 
ntrolled  by  the  .^top-cock  (2),  The 

ir    18    supplied    from    the    Inngs^^^^^J^^^^^*^'        W\ 

hrough  the  flexible  tube.  ^t^^K    «  '"^M 

Parts  to  be  soldered  roost  be  held 

[Qgcch^r  iti  their  exact  relative  po- 
sition*   This  can  aiOtnetinK'S  be  done 

ly  simply  laying  them   together ; 

ut   usually  they  must   be   held  in 

lace,  either  by  iron- wire  bound  round  them,  or  by  small  clamps 
jof  iron-wire,  or  by  rivets,  or  else  by  some  investing  material, 
nprhich,  in  dentistry,  is  always  plaster  mixed  with  some  substances 
Ihat  will  counteract  its  tendency  to  shrink  and  crack  under  sol- 
Sering  heat.  Tliis  substance  may  be  coal-ashes,  soap-stone  dust, 
keld-spar,  clean  sand  or  asbestos.  The  two  latter  are  the  best, 
|nd  may  be  mixed  in  proportions  varying  from  two  to  six  parts 
land  or  asbestos  to  four  of  plaster.  As  a  rule,  the  less  plaster, 
ihe  less  the  shrinkage;  but  too  small  a  quantity  makes  the  invest- 
Dent  rotten, 

A  common  mistake  is,  to  use  too  large  a  quantity  of  investing 
Imntcrial.  This  almost  invariably  results  in  the  warping  of  the 
pilate;  for,  as  all  investments  have  some  degree  of  permanent 
.contraction,  and  nil  metal  roust  expand,  if  the  latter  is  bound 
rigid,  unyielding  mass,  it  will  inevitably  warp.  Hence,  as 
lie,  use  no  more  investing  material  than  is  necessary  to  keep 
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the  parts  to  be  soldered  in  their  position,  and  to  prokct  ihc 
porcelain  surfaces  from  direct  contuct  with  the  flame.  This 
s^ubject  will  be  further  considered  when  speaking  of  the  soUe 
ing  of  teeth  to  the  plate. 

In  selecting  a  ftuitable  receptacle  for  the  work  to  be  soldered, 
it  is  importunt  to  retain  the  heat,  especiully  when  using  ite 
mouth  blow-pipe.  A  funnel-?^haped  mat  made  with  scraps  o( 
woven  iron- wire,  or  a  large  lump  of  pamiee-stone,  or  owe  of 
cloi?e*grained  charcoal  with  the  outside  coated  over  with  a  thin 
layer  of  plaster,  form  very  simple  and  convenient  receptacles 
for  smaller  pieces  of  work.  For  larger  work,  or  for  very  high 
temperatures,  it  is  important  to  receive  additional  heat  from 
ignited  charcoal,  for  which  purpose  tiie  soblering-pan  (Fig.  220) 
is  a  very  admirable  contrivance.  The  movable  lid  reradw 
during  the  heating  up  and  the  cooling  off,  but  is,  of  course,  m 
move*l  during  the  ac!  of  soldering. 

Fio.  220. 


r-  It 


After  soldering,  the  work  should  cool  gradually,  unless  it  ii 
to  be  re-swaged.  If  there  is  any  porcelain,  the  cooling  must  1)« 
very  gradual.  Wljen  cold,  it  mny  be  placed  in  dilute  sulphuric 
acid  and  slowly  raised  to  the  bailing  point,  kept  there  for  a  fet 
moments,  then  slowly  cooled.  This  dissolves  the  glass  of  boraX. 
wliich  is  very  bard,  and  will  take  the  edge  ofl'  from  files  aoJ 
scrapers. 
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The  application  of  these  rules  and  apparatus  to  the  soldering 
of  clasps  is  very  simple.  The  surfaces  must  be  free  from  plaster 
or  oxide,  and  the  points  to  be  united  must  not  be  too  widely 
separated.  The  clasp  should  be  firmly  united,  but  the  line  of 
anion  must  not  be  too  wide,  else  the  proper  spring  or  play  of  the 
ends  of  the  clasp  will  be  lost.  Too  much  solder  or  too  much 
borax  makes  slovenly  work.  A  perfectly  soldered  joint  never 
needs  the  file  or  scraper  to  give  it  a  finish. 
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ANTAGONIZING  OR  ARTICULATING  MODELS 


If  the  antagonizing  raoJel  is  required  for  only  a  parliiihp[^' 
den  ture-^t  here  being  natural  teeth  in  the  lower  jaw  thai  anupiiu* 
with  tho8e  which  remain  in  the  upper — it  may  be  obuint^d  iAiW 
following  manner. 

After  having  attached   the  clasps  to  the  plate,  i;  shooM  W 
placed  in  the  mouth,  a  rim  of  softeoed  bees-wax  being  miM 
to  it  at  the  points  where  teeth  are  required;  the  patient  bllKi 
requested  to  close  the  mouth  naturaUt/^  imbeddiog  ihetwii*/] 
the  lower  jaw  in  the  wa.^.     While  the   month  iei  thus  clo?«?Ji^i 
wax  on  the  outside  of  the  teeth  and  alveolar  ridge  is  pre^ 
closely  against  them*     Thia  done,  the  plate  and  wax  irap 
are  carefully  removed  and  placed  on  a  piece  of  wet  paperi^*^] 
the  wax  downward.     The  upper  side  of  the  plate  is  thto  M>\ 
and  covered  with  thin  plaster.     As  the  plaster  stiffeo*,  ii"*? 
be  applied  until  it  is  raised  half  an  inch   above  tht* 
expended  back   of  it   on  the  paper  an  inch  and  a  h 
inches.     As  soon  as  the  plaster  has  set,  it  may  be  neatly  oioiB^ 
around  the  edges,  and  on  the  surface  next  the  paper  t»f  tilife 
behind  the  plate  and  wax,  a  deep  transverse  or  T  .hHmt 
should  be  cut,  or  several  conical  depressions,  three-eighfi 
deep,  to  serve  as  moulds  for  the  formation  of  correspoaiimg  i 
or  protuberances  on  the  half-model  with  which  this  is  toaiitJ 

This  grooved  surface   must  be  coated  with  oiU  ^f  i 
or  varnish,  or  a  layer  of  thin  tin-foil  or  thin  paper.    Then  j 
fill  the  space  enclosed  by  the  ridge  of  wajt»  with  cUjt  p«*l'  ^ 
wet  paper,  and  pour  on  plaster   to  form   the  other  !iAlfiw<lf^J 
In  running  plaster  into  the   wax   impressions  of  ikf  leei^^ 
very  careful  to  avoid  air  bubbles  and  flaws,  and  do  noi  ^tl( 
wax.     After  the  plaster  has  set,  it  may  be  trimmed  tf 
directed.     When  it  has   become  sufficiently  hardened,  iW  5 
pieces  may  be  separated  after  softening  the  wax  in 
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tnd  tlie  wiix  and  plate  carefully  removed.  The  model  is  now 
rarniii^bed,  and  when  put  together  will  present  the  appearance 
exhibited  in  Fit:.  221. 


Fig, 


By  thi«  dimple  contrivance,  an  exact  representation  of  the 
iner  in  which  the  jaws  meet,  is  obtained,  and  the  most  simple^ 
mrale  »nd  convenient  anta^rooizing  mode!  procured  that  can 
possibly  be  made;  provided  with  this,  the  dentist  is  prepared  to 
select,  arrange  and  antagonize  the  teeth.  But  when  several  natu- 
ral molars  and  frot.t  teeth  antagonize  with  those  below,  Prof. 
Austen's  method  may  be  adopted:  which  is  to  take  a  wax  im- 
pression of  the  lower  teeth.  The  model  from  this  will  articulate 
with  the  teinii  of  the  upper  model  just  as  the  nntural  teeth  do. 
When  the  antagonizing  model  is  designed  font  complete  upper 
denture,  a  piece  of  wood,  equal  in  width  to  the  length  required 
for  the  artificial  teeth  may  be  passed  through  the  wax,  after  it 
has  been  arranged  to  the  plate,  nt  a  point  correspoTiding  with, 
and  »n  the  direction  of,  the  median  line.  The  plate  may  then 
be  placed  in  the  mouth,  and  the  patient  directed  to  close  the 
jaw  naturalh/,  until  the  teeth  of  the  lower  jiiw  come  in  contact  with 
the  wood.  Then  press  the  wax  against  the  outside  of  the  lower 
leelb  and  remove  the  plate  with  the  adhering  wax  impression 
of  the  lower  teeth.  This  done,  the  two  halves  of  the  articu- 
Inting  model  maybe  made  in  the  manner  bcfi»re  directed.  When 
completed,  il  will  present  ttie  apprarance  represeitted  in  Fig, 
222, 

An  antagonizing  model  may  also  be  made  by  adjusting  a  rim 
of  wax  to  the  plate  correspon<ling  in  width  to  the  length  pro- 
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posed  for  the  artificial  teeth,  and  trimming  it  mitn  all  the  Weili 
in  the  lower  jaw  touch  it  at  the  same  instant,  Thi»  im,  lU 
planter  is  applied  as  before  directed, 

Pio.  222. 


ifrTCfJ 


But  a  better  plan  than  either  of  these  is  to  adjust  %  m  ^ 
gutta-percha,  which  shall  represent  the  required  letigih  ati^l  «- 
ternal  fullness  of  the  teeth.  When  this  is  satisfactorily  wljr^ifi 
a  small  rim  of  soft  wax  is  placed  on  the  gutta-percha,  and  tk 
mouth  closed  as  naturally  as  possible  until  the  teeth  toacktk 
latter*  The  gutta-percha  can  be  readily  trimmed  with  a  ibrp 
knife,  and  gives  opportumty  tu  ascertain,  bv  tht?  rfft*ft  on  tin 
expression  of  the  lips,  &c.,  exactly  what  length  and  falbes*  i 
tooth  suits  the  particular  case. 

There  is  a  tendency  on  the  part  of  the  patient  to  clo*etle 
mouth  to  one  side  and  too  far  forward ;  it  is  imposj^ible  todoM 
it  behind  the  natural  articulation.  The  simplest  mtthijA  to 
regulating  this  is  to  keep  the  body  erect  and  throw  the  head  h»^' 
ward,  so  as  to  make  as  tense  as  possible  the  throat  muficleiivi^ 
thus  act  as  a  bridle,  and  almost  compel  a  correct  closure  of  ibe  mottk.^ 

In  making  an  antagonizing  model  for  a  complete  dmtiin,'* 
double  set  of  artificial  teeth,  the  following  is  the  method  »«y 
often  adopted.  After  having  fitted  accurately  both  platt^^  aril 
soft  bees- wax  is  placed  between  tlieir  convex  surfaces,  abimt  tv 
inch  and  a  quarter  in  width.  A  piece  of  soft  wnod,  eiactlj<*- 
responding  in  width  to  tlie  length  it  is  <lesigned  that  the  uppc^iil 
lower  central  incisors  together  should  have,  is  passed  throoghl^ 
wax  between  the  plates^  at  the  median  line.  The  whole  i*  a^ 
placed  in  the  mouth  of  the  patient,  and  each  plate  Met9Mij 
adjusted  to  the  alveolar  border.     The  patient  is  than  dirKt«l 
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to  close  the  mouth  naturally  until  the  plates  are  brought  in 
COD  til  ct  with  the  edges  of  the  interposed  piece  of  wood.  This 
done,  the  plate,  wax,  and  wood  are  removed  from  the  mouth 
together,  and  a  plaster  model  (Fig.  223)  obtained  in  the  manner 
before  described* 

Fig    223. 


But  a  far  better  method  of  making  an  antagonizing  model 
consists  in  placing  a  rim  of  wax  or  gutta-percha  on  each  plate 
giving  the  length,  outline,  and  fullness  respectively  designed  for 
the  teeth  of  each  jaw.  The  two  plates  are  put  in  the  mouth, 
and  the  jaws  are  carefully  closed;  if  the  rims  of  wax  touch 
at  any  one  point  sooner  thnn  another,  tiie  plates  are  removed, 
and  the  w^ax  trimmed  ;  this  operation  is  repeated  until  the  two 
rims  of  wax  meet  all  the  way  round,  at  the  same  instant,  and 
give  the  proper  contour  to  the  cheeks  and  lips.  The  median 
line  is  then  marked,  and  the  final  closure  of  the  mouth  made 
with  the  utnmst  care,  so  that  there  shall  be  no  lateral  or  forward 
deviation*  The  exact  position  being  secured,  the  lower  jaw  is 
to  be  held  with  the  left  hand,  whilst,  with  the  right,  some  eight 
or  twelve  deep  indentations  are  made  with  a  wax-knife,  across 
the  line  of  contact  between  the  two  rims.  The  pieces  may  be 
removed  separately  from  the  mouth,  aud  can  then,  by  the  aid 
of  these  marks,  he  accurately  readjusted.  The  two  halves  of 
the  articulating  model  can  then  be  made  as  previously  directed* 

To  save  plaster,  and  also,  to  permit  modification  of  the  ar- 
ticulation where  inaccuracy  ia  suspected,  quite  a  number  of 
framed  have  been  devised — ^technically  termed  articulators.    One 
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of  the  fir8t  ever  contrived  for  this  purpose,  wns  by  Dr.T.W 
Evans,  of  Puns,  It  is  mude  of  heavy  bra^s  wit^  .i,d  pn^^nts 
when  the  plaster  models    are    attached,  tlie   appearance  n.« .. 

J^^ia.    224. 


Fig.  224.     The  part  embedded  in  each  model,  is  a  *emi-cim»k 

continuation  of  the  wire. 

The  articulator  devised  by  Dr.  W.  H.  Smith,  Fig.  225,  fill 
^«0'  22B.  be  fuund  to  b«  one  uf  tk 

beat  in  u^e.  But  vktii 
plaster  }§  obundiint  tl»ct« 
i8t)Q{irtieula(<jrbettrrtkd 
the  plaster  one.  It  i^ 
mits,  however,  of  oiilf  <wi 
utodi flection  in  out  ^ 
nn  inaccunite  ant&gcsMr 
namely,  widening.  At 
fut  manipultttor  ocvrf  i 
occasion  to  niter  hi« 
licultttion.  If  cniicienii 
prov€d     arr     '  pi 

lesa  facilitj. 
operators  woold,  ptrk 

be  a  little  more  careful,   in    this  very   important  step  in 

construction  of  a  piece  of  dental  mechanism- 


CHAPTER     TWELFTH 


ADJtiiTMENT  OF   PUIK^I^LAIN  TEETH   TO  THE   PLATE- 
FINISH  I NG    l»ROnESS. 


WsERE  a  vacancy  requiring  only  one  or  several  teeth,  is  to 
be  filled,  it  is  highly  iniportiint  that  the  artificial  teeth  correspond 
in  shade  and  color  with  the  natural  organs;  for  in  proportion  aa 
they  are  whiter  or  darker,  ^ill  the  contrast  be  striking,  and  their 
artificial  character  apparent.  Of  the  two  faults  it  is  better  that 
they  should  be  a  little  darker  than  any  whiter.  Tlieir  outer  con- 
figuration should  resemble,  too,  the  shape  of  those  which  have 
been  Io»t,  so  far  as  it  h  possible  to  ascertain  this*  Minute acmiracy 
to  shades  of  cclor^  involves  the  necessity  of  a  large  assort- 
menty  unless  one  is  located  near  a  depot  or  agency.  But  the 
fmcilitieB  of  mail  and  express  companies  will  lessen  this  necessity, 
provided  there  is  time  to  send  for  the  tooth  or  teeth  required.  It 
J8  desirable,  in  view  of  this  method  of  matching  shades  of  color, 
to  keep  all  refuse  or  broken  teefh,  as  samples  in  sending  orders. 

The  manufactarers  supply  three  kinds  of  plate-teeth — plain, 
gum  and  sections.  The  latter  have  the  advantM^e  of  showing 
few  joints;  but  are  less  easily  repaired,  and  are  not  Mpplicable  to 
eo  wide  a  range  of  cases.  Gum  teeth  are  applicable  only  where 
there  has  been  sufficient  absorption  to  permit  the  extra- fullness 
of  the  artificial  gum.  Many  mouths  are  deformed  by  a  foolish 
craving  on  the  part  of  the  patient  for  '*gunis,''  which  the  den- 
tiHt  should  not  be  so  foolish  as  to  yield  to,  when  plain  teeth  will 
make  a  far  more  natural  piece.  In  puint  of  strength,  durability 
and  facility  of  repair,  plain  teeth  are  superior  to  the  others:  they 
are  also  more  readily  adapted  to  the  plate* 

When  selected,  they  should  be  arrsmged  on  the  plate,  and  re- 
tained in  place  by  a  piece  of  wax  placed  on  it  behind  them.  If 
they  do  not  fit  closely  to  the  plate  or  gums,  they  must  be  ground 
OQ  emery  or  corundum  wheels  until  accurately  fitted,  and  so 
arranged  as  to  meet  the  teeth  with  which  they  are  intended  to 
antagonis&e,  at  the  same  instant  around  the  entire  arch  in  full 
en6ii% ;  in  partial  cartes  the  natural  teeth  should  touch  their  an- 
tagonistB  more  decidedly  than  the  artificial  ones.     A  correct 
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aiUagociizmg  model  will  enable  the  dentist  to  do  tliiBwUkt^^ 
most  perfect  accuracy. 

In  arraDging  an  entire  set  for  the  upper,  or  for  bothjtws^i^t 
molars  are  to  be  so  adjusted  that  the  inner  or  palatine Wimtw 
of  the  upper  strike  the  depressions  in  the  lower,  before  thecifliw 
tuherclea  come  together.  This  precaution  is  ncce*!*ary,  in  it- 
tagonizing  single  as  well  as  block  teeth.  If  the  outer  tuUrcIf* 
strike  first,  the  pressure  there  will  spring  ami  loosen  the  pke. 
For  the  Siame  reason  upper  molars  and  !>''  ' '  '  i!d  oat  U 
Bet,  if  it  is  possible  to  avoid  it,  so  that  tl,  luiiticttifli 

falls  outside  of  the  ri<Ige.  A  small  space,  too,  shcMild  bo  left  ^ 
tween  the  last  tooth  of  the  upper  and  of  the  lower  jaw,  prcfTT-ir 
the  crown  of  the  lower  molar,  as  sometimes  b  *  ^ -^^  ^  V'  fai 
ward,  its  posterior  edge  being  a  little  higher  > 

It  is  often  necessary  to  cut  away  a  oonsidemJiiit  portiMi  4i 
tooth  in  order  to  make  it  fit  accurately  to  thi 
make  the  process  of  grinding  very  teiiions  u: 
has  a  number  of  sharp-cutting  corundum  wheels, 
half  an  inch  to  three  or  four  inches  in  diameter. 

These  may  be  attached  to  one  of  the   hand  latbtft 
615,  or  to  one  of  the  foot  lathes,  of  which  the  defKitit  nowi 

Fin,  226.  Fto-  J;T 


.i'k 


mn^ 


some  excellent  varieties.     Fig.  226  represciitii  aa 
AaOae  ?0T  A^wtal  purposes.     While  in  Fig.  227,  we  fc«Tf  i  i 
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6r,  «ml  more  powerful  lathe,  capable  of  very  rapid 
motion,  also  adapted  to  the  makiog  of  winall  instruments, 
handles,  &c. 

Those  who  have  laboratory  and  office  in  one  room,  tnay  wish 
to  oniie  the  ornamental  and  the  useful.     Figs.  228,  229»  repre- 


FlG.  223. 


Fia.  229. 


M' 


p^ 


Bent  a  piece  of  cabinet  furniture  combining  lathe^  work  table,  nnd 
drawers  for  implements,  miiterials,  ic. 

Wheels  may  either  he  set  at  intervals  on  a  long  «pindle,  (Fig. 
226j)  or  screwed  singly  on  the  end  of  the  mandril.  (Fig.  227.) 
In  the  latter  case  they  should  be  fixed  with  a  screw  chuck  in  the 
centre,  so  as  to  be  quickly  changed  from  coarse  to  fine  or  from 
large  to  small.  In  grinding,  the  wheel  should  revolve  toward 
tlie  operator,  and  be  kept  constantly  wet  with  a  sponge  held  either 
ID  a  aponge-holder,  or  between  the  ring  finger  and  little  finger 
of  the  left  band. 

The  thumb  and  forefinger  of  each  hand  must  be  free  to  hold 
the  tootb,  the  right  wrist  being  steadily  supported  on  the  hand 
rest.  Two  faults  are  very  eouimon  in  grinding :  one  is  revolving  the 
wheel  too  rapidly,  the  other,  bearing  the  tooth  too  heavily 
against  the  wheel.  The  first  binders  rather  than  helps  grind- 
ing; the  secouil  is  very  apt  to  throw  the  tooth  from  the  fingers. 


In  grinding  blocks  and  gum  teeth,  i 
very  small  wheels  are  required  to  make  them  fit  the  curvet  of  tk 
plate.  Thin  edges  of  gum  teeth  and  blocks  mast  be  ground  viti 
very  fine  grained  wheek ;  whilst  in  jointing  them  ii  three  iftck 
wheel  should  he  used,  perfectly  flat  on  its  outer  ^ide*  fiwl  nmnin* 
very  true. 

The  teeth  being  thus  arranged  and  adjustLMJ,  a  goUi  pLuc,  cJ 
backing  large  enough  to  cover  the  entire  width  and  from  ngftl 
to  nine  tenths  of  the  height  of  the  posterior  surfnce  of  eaAn 
fitted  to  them  in  the  following  manner — Each  tooth  ha« secure!} 
fixed  in  the  back  part  of  it  two  platina  rivets,  for  *V  -:^««f 
connecting  it  to  the  backing.     Each  hacking,  tin  uwii 

have  two  holes  punched  through  it,  by  means  of  a  pair  of  dvnyiti 
punch  forceps,  like  those  represented  in  Fig.  280,  large  < 
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Strain  them  in  the  tooth,)  and  the  ends  filed  off  level.  Other- 
wise the  pins  will  not  go  into  the  holes  punched,  and  there  will 
be  an  uncertainty  as  to  which  side  of  the  pin  the  mark  on  the 
plate  corresponds. 

Dr-  Samuel  Mallet  has  very  ingenionsly  invented  a  punch  which 
will  save  much  trouble  in  finding  the  proper  position  of  the  second 
hole*    (Fig.  281*)    After  straightening  the  pins,  one  is  placed  in 

Fio.  23  K 


the  hole  I,  at  the  head  of  the  punch,  the  other  pin  pressing  out 
the  movable  punch  e,  (which  works  by  the  spring  ff,)  until  it 
slips  into  the  :slot  A ;  the  two  punches  /,  ^,  then  make  the  holes 

J  the  exact  distances  apart  to  receive  the  pins. 
Phe  holes  should  be  slightly  counteraunk  on  both  sides,  and 
ftilter  placing  the  backing  on  the  toothy  it  is  made  fast  by  split- 
ting with  a  strong  knife  or  a  wedge-shnped  excav;ilor,  the  ends 
of  the  platina  rivets,  or  pinching  them  togetlier  with  pliers.  If 
the  ends  of  the  platina  rivets  are  hammered  so  as  completely  to 
fill  the  holes  in  the  buckings,  it  will  prevent  the  solder  from 
flowing  in  and  uniting  the  two  aa  firmly  as  it  should  do.  The 
backings  may  be  slightly  hollowed  before  thej'  are  put  on.  By 
doing  this  they  will  fit  up  closely  to  every  part  of  the  back  of 
the  tooth 

After  the  backings  have  been  made  fast  to  the  teeth,  they  are 
to  be  accurately  fitted  to  the  plaie,  standing  off  from  the  plate 
enough  for  a  very  thin  piece  of  watch-spring  to  be  pas^ed  under. 
This  makes  it  certain  that  the  tooth  is  not  raised  by  the  backing 
from  its  place  in  the  investment.  A  much  wider  apace  mukes 
the  flow  of  solder  uncertain  ;  and  the  practice  of  placing  scraps 
of  gohl  under  badly  fitted  buckings  is  a  very  slovenly  one. 

Some  dentists  back  the  teeth  as  they  grind  and  fit  them,  and 
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before  investing.     Others  invegt  with  the  i*olderiDg  miiitire,  uJ 
back  without  taking  them  from  the  investment.     Others,  tpk 
partially  invest  with  the  soldering  mixture,  remoTe  and  badtAi 
teeth  ;  then  replace  and  add  more  planter  and  $and  (or  ubcuttii 
over  the  edges  of  the  teeth.     Professor  Austen's  method  'i$  iba 
described — ''Fasten  each  tooth  or  block,  as  it  is  groimd,  to  tb  I 
plate  with  wax,  placing  tissue  paper  between  the  lateral  jdirti J 
of  gum  or  block  teeth,  to  prevent  actual   contact  (which  •<«»•] 
times  causes  splintering  of  the  gum  upon  the  con^'  f'thf] 

plate  after  soldering).   The  grinding  and  artJcnlaUi-^  ^ ,  pi>cf 

the  half-model  of  the  articulator,  back  dowDwardf  with  plitf 
and  teeth  upon  it,  upon  the  plaster  table.  Around  the  oaca<b 
of  the  teeth,  plate  and  articulator  (slightlj  oiled,  or  *OJi|m!),f» 
a  band  of  pure  plaster  from  one  fourtb  to  one  half  an  inchtliiri 
When  hard*  the  wax  is  to  be  removed  from  tlie  iceth,  aDiietel  | 
tooth  or  block  taken  out  separately  and  backed. 

'*  The  diflerent  modes  of  backing  I  shall  not  here  describe  fe^ 
ther  than   to  refer   to  the   two   classes :   I,    those  tecirp<tfini;  I 
fastened  to  the  teeth  and  soldered  to  teeth  and  plate  at  tk#  f 
time;  2,  those  soldered  to  the  teeth  and  finished  tip  bcforvbeiBg| 
soldered  to  the  plate. 

^*  Sometimes  the  shape  of  a  gum  or  bbick  tooth  may  rec^iitfttbil 
removal  of  the  plaster  rim,  which  can  be  detached  either  ii  c<>t  I 
two  or  three  pieces,  and  readily  replaced  after  the  bAelifl|i»l 
completed,  for  the  final  adjustment  of  the  teeth*  The  teetli  aw-l 
next  to  be  fastened  to  the  plate  with  a  small  quantity  of  eemiDl-l 
(resin,  mixed  with  wax^  or  still  better,  with  gutt  j  >  '  mil 
plaster),  and  a  small  roll  of  softened  wax  (not   m-  la^i 

adhesive)  placed  over  the  entire  surface  to  be  aolderid. 
plaster  rim  is  then  very  carefully  removed^  nnd  thepiteei 
rounded  with  the  soldering  investment,  which  must  benoth 
than  is  sufficient  to  protect  the  teeth  and   hold  them  in ; 
The  wax  and  cement  caa  be  very  quickly  removed,  Ufiri^l 
surfaces  perfectly  clean  and  ready  for  the  borax  and  iolder. 
investment  should  not  cover  the  lingual  surface  of  the  phllil 
should  it  be  thick  on  the  palatine  aurface  ;  on  which  tiie  il ' 
be  well  also  to  cut  along  the  median  line  nearly  or  quiKl 
the  investment.     The  object  of  this  is  to  give  play  to  the  i 
expansion  of  the  plate ;  the  antero-postcrior  expanatov 
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y,  from  the  shape  of  the  plate,  sufficiently  free.  This  I  re- 
'd  the  simpleHt  and  best  method  to  prevent  warping  of  the 
te,  so  often  caused  by  /he  very  means  taken  to  prevent  it. 
"I  have  said  nothing  of  fiistening  the  teeth  so  as  to  try  them  in 
e  mouth  before  soldering,  because  a  correctly  taken  articula- 
an  makes  it  unnecessary,  Thoj^e  who  prefer  to  do  so  cnn  secure 
e  teeth  with  cement  (resin  and  gutta-percha)  instead  of  wax 
Wter  grinding ;  or,  perhaps  better  atilK  after  making  the  tempo- 
rary plaster  investment,  unk'ss  much  alteration  is  necessary/* 
kMr.  Andrew  Wilson,  of  Scotland,  adopts  the  following  method 
f  backing  teeth  :  ''After  having  partialhf  fitted  the  tooth  to 
be  plate,  take  a  piece  of  platina  foil,  as  thick  as  can  be  used 
(BOD ven lent ly,  and  pressing  it  against  the  back  of  the  tooth,  per- 
forate it  where  it  is  marked  by  the  pins;  then  cut  it  into  the 
tequired  shape  of  the  backing,  and  press  it  as  closely  as  possible 
to  the  back  of  the  tooth. 

j  ^*  It  will  now  be  requisite  tn  apply  a  little  borax  to  the  platina 
ins  which  come  tbrough  the  back,  and  placing  the  tooth  with  its 
.ce  downward  upon  a  iliin  piece  of  pumice,  covered  with  dry 
blaster  of  paris,  put  several  pieces  of  gold  (accoriJing  to  the 
ickness  required)  upon  the  platinu  back  ;  slowly  heat  it,  gradu- 
ly  raising  the  heat  till  it  is  considered  safe  to  melt  the  gold  with 
le  blow-pipe,  when,  upon  continuing  the  blast,  the  gold  will 
pidly  flow  'over  the  whole  jilatina  siu*f;ice,  uniting  so  firmly 
ith  the  pins  in  the  tooth,  that  I  have  never,  during  eight  years* 
V  seen  a  case  in  which  they  have  loosened,  even  where  there 
been  sufficient  violence  to  break  the  tooth. 
After  the  backing  has  been  run,  and  the  tooth  allowed  to 
lool  slowly,  it  is  file<l  to  the  re^ui^ite  thickness  and  shape  ;  tooth 
md  backing  are  then  closely  fitted  and  finally  soldered  to  the 
ilttte.  In  arranging  the  teeth  on  the  plate  for  sohlering,  I  use 
mixture  of  equal  parts  of  white  sand  nnd  plaster,  placing  a  thin 
trip  of  platina  on  the  outside  of  the  teeth,  with  a  layer  of  the 
bove  mixture  on  both  sides  of  it,  so  that  should  the  pluster  crack 
tk  soldering,  (although  it  is  less  liable  to  do  so  tlian  plaster 
lone,)  the  platina  may  keep  the  teeth  from  shifting  their  places, 
^he  whole  time  occupied  in  heating  and  backing  a  tooth  is 
ilamt  half  an  hour,  and  when  several  are  done  at  once,  a  little 
r.*' 
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Instead  of  using  the  atrip  of  platina  plate  to  prevent  ilieKrii 
from  becoming  displaced,  in  caae  the  plaster  era <!  -4 

iron  or  iron  wire  may  be  used;  but  platina  is  un ■;  i^ 

neatest  and  has  the  advantage  of  being  iBdestructible ;  ttmi^k 
narrow  and  thin,  so  that  its  cost  would  fomt  nti  objeetion  to  ill 
use.  Mr,  Wilson's  method  might  be  improved,  first,  by  tmt 
pletely  fitting  the  tooth  before  bactking ;  gjecondlVt  by  nniiti| 
the  thin  platina  slip,  one  eighth  of  an  inch  down  on  the  pUtf> 
any  irregultirities  of  which  it  can  be  rjuiekly  burnished  down  hj 
making  several  slits  in  the  edge.  This  would  secure  •  »"^^  f"" 
t^ct  and  strong  attaehmeiit  to  the  plate. 

A  piece  invested  preparatory  for  dolderiog  and  piseed  iip^ii 
lump  of  solid  charcoal,  is  seen  in  Fig.  232. 

Fta,  232. 


^ 


Directions  for  applying  borax  and  solder  have  ^rrmh^ 
given.     Some  eul  the  solder  into  very  ^mall  pieces;  «d<n*' 

one  piece  to  each  tooth  at  its  base,  and  a  Sec^^^i  !  '      ' '  \^^ 
less   previoiiHiy  8r»hlrivd.      If  the  backings  nv  i  *^   - 
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leeth  beforehanrl,  a  more  fusible  grade  of  solder  should  be  used 

\i  the  second  solderi ug. 
The  work,  as  before  stated,  must  be  gradually  and  thoroughlj 

icated  up  before  directing  the  flame  upon  the  plate  or  backings. 
The  lust  point  to  be  touched  with  the  flame  is  the  solder,  aud 

this  not  before  a  slight  meltinf^  of  the  edge  shows  that  it  is  just 
^n  the  point  of  flowing.     If  every  preparation  for  soldering  has 

}een  properly  made^  the  oetual  flowing  of  the  solder  on  a  full 
^iece  will  take  less  than  a  minute,  and  will  be  so  smooth  as  tore- 
quire  no  other  finish  than  the  Scotch-stune,  and  polishing  wheels. 
fl'he  soldering  being  completed,  the  cover  should  be  placed  upon 
the  soldering  pan,  (Fig*  220,)  and  the  work  allowed  to  become 
iq[uite  cold  before  removal. 


PIMSQING  PKOCESS. 


As  soon  as  the  piece  has  cooled  sufficiently,  after  the  process 

of  soldering  is  completed,  the  planter  is  carefully  removed  from 

the  teeth;  the  piece  is  then  placed  in  a  glass  or  porcelain  vessel 

feontnining  a  mixture  of  equal  parts  of  sulphuric  acid  and  water, 

;mnd  heat  applied.     As  soon  as  the  borax  (which,  by  the  process 

%f  soldering,  has  lost  it»  water  of  crystallizaiion  and  assumed  a 

{^)aa»y    hardness)  is  decomposed,  the   vessel    is    removed   and 

.Allowed   slowly  to   cool.     This  process   is  termed  by  jewelers^ 

ickling,  and  requires  from   ten  minutes  to  half  an  hour  for  its 

lompletion,   according   to   the   strength   of  the   acid   and   the 

uantity  of  vitrified  borax  on  the  plate.     After  this  is   decom* 

osed,  the  acid  is  washed  from   the   piece,  which   can  be   more 

ffectually  done  by  the  use  of  heat  and  a  little  caustic  soda. 

In  reinoving  the  roughness  which  may  have  been  occasioned 

fhj  the  imperfect  fusion  and   unevenoess  of  any  of  thn  pieces  of 

(folder,  or  from   its   flowing  in  a  wrong   direction,  care   must  bu 

iftuken  not  to  cut  away  too  much  of  the  plate.     For  this  purpose 

'tempers,  files  and  lathe-burs  are  used,  according  to  the  position 

And  (juantity  of  surplus  solder.     After  the  work  has  been  made 

smooth  iis  possible  with  scrapers,  &c,,  it  should  be  rubbed  with 

leeeA  of  Scotch-stone  and  water  until  every  scratch  is  removed, 

nd  then  polished  with  tripoli,  a]>plied  by  means  of  oil  or  tallow 

a  bru.-h   wheel,  (Fig.  233,)  which  is  made  to  revolve  rapidly 
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agaiiiBt  the  work.     As  to  the  rapidity  with  which  n  Uthei 
be  worked — drills  and  Imrg  require  a  slow  moireiiietit,  4 
wheels  a  quicker  one:  rotten-bione  a  rapid  mation,  and^ 
or  rouge  the  most  rapid  of  all. 

The  piece  may  now  be  placed  in  a  porcelaii)  vesgcl  cont 
the  fuUowing  mixture;  nitre,  two  ounces,  salt  and  altim,^ 
one  ounce — dissolved  in  four  ounces  of  water.  After  boiliaj^Car 
half  :in  hour  in  this,  to  decompose  the  copper  from  th^  i 
layer  of  the  colder  and  pbite,  it  is  boiled  a  few  ininales  in  a  i 
tui'e  of  four  ounces  of  water,  with  one  ounce  of  cauade  i 
the  purpose  of  neutralizing  the  acid  formed  by  the  first  mixtirei 
then  washed  with  a  brush  in  pure  water. 

The  removal  of  the  copper  from  the  surface  of  the  pUt(t,j| 
to  the  gold  the  beautiful  orange  hue,  which  is  ita  natural 
and  which  it  will  retain  until  the  friction  of  mai^ticatioii  itmi 
off  this  surface.  The  secretions  of  the  mouth  will  fail  totanriii 
it ;  and  it  will  he  free  from  the  disagreeable  ta^tc  of  wbicbi 
many  complain,  who  wear  aitificial  teeth  set  on  loetalUc  pli 

The  process  of  finishing  may  be  completed  by  polishio|; t rtsf^ 
part  of  the  lingua!  surface  of  the  plate,  backiTir^    ~'  '  -!**!^ 
with  highly  tempered  and  finely  polished  steel  bu- 
rotten-stone  and  jeweler's  rouge.*     If  burniafaera  are  Q9ed,lbf 
should  be  frequently  dipped  in  a  mixtare  of  water  and  ofdn 
soap;  ihey  should  be  rubbed  backward  and  forward  in  the  OBI 
direction,  until  every  part  of  the  gold  exhibita  a  high  poliit 
Burnishers  of  different  shapes  mav  belt* 
quired  for   different    parta    of  tbt 
bloodstone  burnishers  are  also  used. 
pr^g^^^^^.         A  large  piece,  however^  cao  be  polkbcila 
W     ^^^H   much  less  time,  if  not  more  perfeellj  ^ 
^L^^M  HB   revolving  brush,  like  the  one  i 
i^^^f    Fig.  233.    The  brush  ahottld  be  aet  oa< 
spindle  of  the  lathe,  then  lightty 
with  suet,  by  holding  a  small  pioeei 
it  while  it  is  revolving.     The  rotten-stone  iii applied  in  the  i 

*  J^wtUr'*  rou^t  U  mttdt  by  dbiolirinf  ooppenu  In  irmUr,  atUrk^  lfe»  t 
and  t^iMing^  a  filtered  solution   of  pearlaih  or  •abearbonsle  of  «o<l%  li  IttyMl 
settimuut  fnllir.     The  liquor  u  again  ftltertd,  mud  Uie  jsedioieot  left  on  t^tttf^l 
by  runnmg  olenn  wiitcr  tbrotigb  it,  and  tbeo  oUetned  antU  it  ie  itimtmtMm 
Ch^mimtr^  o/ tkv  Arl»,  vol  2,  p.  529.  ^ 
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inaDtier,  and  with  the  brash  thus  charged^  the  polishiDg  may 

commence,  but  the  plate  must  not  be  exposed  too  loDg  to  the 
frictioD,  as  it  will  rapidly  wear  away  the  pure  gold  Burface 
Iroaght  out  by  the  pickle.  Some  use  only  the  burnisher  or 
rouge  after  pickling.  Tripoli  has  a  sharper  grit  and  cuts  more 
apidly  than  the  ordinary  rotten-stone  prepared  for  daguerreo- 
lypists'  use,  but  the  latter  gives  a  very  .smooth  surface,  and  will, 
most  cases,  give  a  sufficiently  brilliant  finish  without  rouge. 
But  a  very  high  *' watch-case'*  finish  can  only  be  given  by 
the  very  rapid  revolution  of  wheels  or  buffers,  charged  with 
inest  quality  of  rouge,  wet  with  alcohol.  The  piece  must  be 
ireviously  washed  with  soap  and  water,  so  as  to  remove  every 
race  of  oiL  Sometimes  the  rouge  is  applied  on  a  piece  of  soft 
uckskin,  wrapped  or  sewed  around  small  blunt-pointed  pieces 
f  wood. 

Upon  the  insertion  of  partial  pieces  with  clasps  prepared  in  the 
lannerjust  described,  it  may  possibly  become  neceBsary  to  make 
ome  little  alteration  in  the  adaptation  of  the  clasps.  This,  the 
>peratorcando,with  a  pair  of  common  pliers;  and  itshould  be  borne 
mind  that  clasps  must  never  be  so  applied  as  to  prevent  the 
latient  from  removing  and  replacing  the  piece  at  pleasure. 
e  should  be  directed  to  do  this  two  or  three  times  every  day,  and 
ich  time,  to  clean  thoroughly  the  teeth  to  which  the  clasps  are 
applied,  and  it  may  be  advisable  for  the  artificial  piece  to  be  taken 
t  every  night  on  going  to  bed,  and  remain  out  until  morning. 
'hiis  should  also  be  done  with  pieces,  whether  partial  or  entire, 
hich  depend  for  their  adhesion  upon  a  vacuum  cavity,  so  as  to 
ve  rest  to  the  mucous  membrane  and  permit  the  swelling  oppo- 
to  the  cavity  to  subside.  But  pieces  that  are  retained^  simply, 
y  the  accuracy  of  their  adaptation  may  be  worn  night  and  day, 
ftid  this  will  ordinarily  be  found  most  agreeable  to  the  patient, 
A  beautiful  style  of  tooth  made  by  Ash,  of  London,  is  secured 
the  plate  by  gold  pins,  fastened  to  the  teeth  by  hard-solder, 
id  then  secured  by  soft-snlrler  to  the  gold  tube  running  through 
e  axis  of  the  tooth.  The  composition  of  the  tooth  renderB 
lis  modification  in  the  mode  of  attachment  necessary,  as  they 
U  not  stand  a  soldering  heat. 
A  substitute  for  the  incisors  and  cuspids,  thus  mounted,  is 
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A  DOUBLE  aet  of  artificial  teeth  (by  which  m  meaut  a  Bubsti- 
te  for  all  or  the  greater  part  of  the  oatural  teeth  of  both  jaws) 
us  ttt  one  time  universally,  though  now  very  rarely,  retained  in 
lace  in  the  month  with  spiral  springs.  When  correctly  coa- 
rijcted,  and  applied  under  favorable  circumstances,  they  are 
Aluable  substitutes  for  the  natural  organs;  but  when  badly 
astructed,  and  applied  under  unfavorable  eircumstances,  they 
e  productive  of  more  or  less  inconvenience  and  annoyance  to 
e  patient. 

It  often  happens  that  the  loss  of  the  teeth  is  occasioned  by 
sease  in  the  gums  and  alveolar  processes;  in  which  case,  the 
r   are  so   much  wa^jted   and   destroyed   that  the  ridge  is 
:ely  perceptible,  and  is  sometimes,  in  the  lower  jaw,  covered 
irith  loose  folds  of  mucous  membrane.     The  pressure  of  spiral 
Iprings  upon  these  folds  is  apt  to  produce  irritation  j  so  that  it 
p  very  difficult  to  give  to  lower  pieces,  in  such  caseSj  much 
jtJibility*     This  total,  or  almost  total,  absence  of  any  alveolar 
ndge  in  both  upper  and  lower  jaws  is  regarded   by  many  as 
lemanding  the  use  of  spiral  springs.     In  some  upper  cases  the 
fulatine  arch  is  a  plane  from  one  side  to  the  other,  and  in  a  very 
r  it  is  actuaUy  convex;  the  attachment  of  the  muscles  being 
close  down  upon  the  edge  of  the  alveolar  border  as  to  permit 
arcely  any  plate  to  be  turned  up*     The  great  diffiouliy  in  the 
ay  of  securing  such  plates  by  atmospheric  pressure,   is   the 
inoBt  impossibility  of  preventing  lateral  motion,     A  sharply 
efined  vacuum  cavity  will  sometimes  meet  the  difficulty ;  but  all 
ouths  will  not  bear  the  irritation  of  this,  and  tbere  is  no  alter- 
ative but  to  use  spiral  springs. 
A  more  modern  application  of  spiral  springs  is  their  tempo- 
ry  use  in  pieces  made  very  soon  after  the  extraction  of  the 
The  dentist  not  wishing,  for  several  reasons,  to  conform 
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the  plate  to  all  the  irregularities  of  the  gum  at  thii 
absorption,   pares  down   on    the    model   the    proniin© 
fills  up  the  hollows  of  the  ridge.     This  necessarilj  dettroyil 
fit  of  the  plate,  and  the  pressure  of  springs  is  neoesaarj  i 
the  mouth  ha8,  by  absorption,  adapted  itself  to  the  plate: 
may  tbeo  be  taken  off, 

Tlie  upper  plate  may  be  about  one  inch  in  width,  and  road 
twenty-carat  gold;  the  lower  should  be  aa  wide  as  the  ridge  mil 
admit  of  its  being  made,  and  twice  as  thick  as  the  upp«r,  nni 
the  gold  at  least  twenty-two  carats  fine. 

After  having  obtained  a  correct  antagonizing  model,  theop^ 
rator  places  on  each  plate  a  rim  of  bees-wax,  against  wbicb  if 
teeth  are  arranged  as  he  selects  them ;  beginning  with  the  ceatrilj 
incisors,  he  may  adapt  first  the  upper,  then  the  lower,  ntxt  t 
laterals,  afterward   the  cuspids  and  bicuspids^  and,  lastly, 
first  and  second  molars — twenty- eight  being  the  number  oiit 
employed  for  an  artificial  set.     After  the  teeth  hare  been  j 
arranged,  and  fitted  to  the  plates,  the  gold  hackings  are  to  I 
attached,  and  the  piece  then  invested  with  plaster;  thf  wui 
next  removed,  and  the  process  of  soldering  and  Unishioj  ] 
formed  in  the  manner  already  described. 

But  before  the  teeth  are  soldered  on,  the  attachiBfBt* 
standards  for  the  springs  are  made  fast  to  the  outer  edge  rf  I 
plates  on  each  side,  resting  against  the  second  bfCttspi4i,  ^ 
partly  between  them  and  the  first  molars.  The  kind  of  an 
ment  which  the  author  prefers,  so  regulates  the  roottofi  of  ( 
springs,  that  they  are  prevented  from  coming  in  cttftta^^ 
the  outer  surface  of  the  alveolar  ridge  beyond  the  plate,  or  I 

turning  out  toward  the  ck«li 
and  irritating  the  mucou^a** 
brane.  The  construction  o(  ^ 
standards,  eyelets  ai*d  *pin* 
springs  is  so  plainly  eifcW" 
on  the  next  page  (Vig^  ^^ 
that  any  verbal  dwicrrptite  »^ 
deemed  unnecesaar; 

The    manner  in  wbici 
springs  act  may  be  seen  iftl 
23S,  by  which  it  will  be  pe^ 
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oeived  the  upper  and  lower  dentures  are  constantlj,  but  gently 

pressed  against  the  parts  on  which  they  rest* 

Spiral  springs  are  most  conveniently  purchased  at  the  depots; 
bat  they  may  be  made  by  the  simple  apparatus  shown  in  Fig. 
187.     The  length  of  the  springs  must  he   determined  by  the 

Fia.  236. 
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distance  of  the  jaws  from  each  other  when  the  mouth  is  opened ; 
it  being  in  some  cases  necessary  to  have  them  much  longer  than 
in  others.  The  usual  length,  however,  is  from  an  inch  and  a 
half  to  two  inches. 

It  often  happens  that  six  or  fight  teeth  in  the  front  part  of 
the  mouth,  in  the  lower  jaw,  remain  healthy  and  firmly  fixed  in 
their  sockets,  after  all  the  other  teeth  are  lost.  In  this  case, 
the  lower  plate  may  be  so  constructed  as  to  cover  the  vacant 
portionB  of  the  alveolar  ridge,  fitting  its  upper  and  inner  surface 
behind  the  remaining  natural  teeth.  This  part  of  the  plate  is 
strengthened  by  soldering  to  it  another  plate  of  equal  or  even 
greater  thickness. 

But  when  the  lower  incisors,  cuspids,  and  two  of  the  bicuspids 
remain,  it  is  perhaps  better  to  dispense  with  the  molars  and 
reraaining  bicuspids,  than  encumber  this  part  of  the  mouth  with 
an  artificial  substitute.  When  there  are  but  six  teeth  remaining 
in  the  lower  maxilla,  it  is  thought  by  some  practitioners  better 
to  extract  them  and  apply  an  entire  denture,  as  it  is  sometimes 
almost  impossible  to  replace  the  others  in  such  a  way  as  to  render 
them  serviceable  while  the  front  part  of  the  jaw  is  occupied  with 
natural  teeth.  The  extraction  of  four  or  even  six  front  lower 
teeth  remaining,  is  perfectly  justifiable  under  certain  circum* 
stances — where  they  are  much  decayed,  or  are  elongated  by 
osaific  deposit,  or  loosened  by  alveolar  absorption,  or  project 
outward  so  much  as  to  make  the  articulation  of  the  upper  teeth 
very  disfiguring.  A  partial  lower  piece  can  be  made  under  these 
circumstances,  and  spiral  springs  attached  if  required;  but  the 
work  will  not  give  much  satisfaction  to  the  patient,  or  add  much 
to  the  reputation  of  the  operator. 


TM      As:TtrfcuL  Qm-TSKn; 


ARXmCiAL  GUM-nXTBL  SOKLS  Oa  CI  SKTIOIiS. 


The  loss  of  the  teelli  m  UHamwi,  mmmat  m  1«ur«  Vjl 

sorption  of  more  or  \tm  of  ike  alwvlar  ttiki.  Mock  nf  ttSi 
abttorptirin  not  ttiifiHM|06iitIj  prttritt  tke  koi  of  iht  leetk;  mi 
in  extraction  it  beeomas  «€  thaeo  fteeeaoBrj  to  iliniijj  t  pirtrf 
the  alveolui^  In  fumiskiiig  a  gotictitme;  tfctfgfun'^  for  tb  teftk 
it  often  becomes  n^^ees^nrjt  for  Uie  rttianuioii  of  the  oootMrfli 
the  Hiee,  to  replace  the  rai^Dg  alvoolna:  for  doiftg  Uik  wmA  | 
methods  have  been  fuiopted. 

When  ivory  wad  emplojecl  for  or^eial  locidi,  m  a  ban  fv 
the  support  of  the  teeth^  it  was  earred  in  neh  a  maaacf  I6t9 
imitate  the  Bhapc  of  the  gtitns,  and  afWrwarda  eolored.    Bsttli 
use  of  hippopotamua  teeth  or  elepbanlHrofj^  for  porpci»ea(»f  tbiiJ 
kind,  haft  been  whf^lly  or  very  nearly  abandoneiL 

Raim^il   phitea — that  is,  plates  made  double  over  the  riJp,] 
with  a  space  between — have  also  been  employed,  and  tbe*f  twyj 
be  made  to  answer  a  very  good  purpoee ;  but  improvrmenti  it 
the  manufacture  of  porcelain  teeth  have  supp]ie*1  '  '-^-t^Mfl 

8tib»tii«te  for  the  alveolar  border  and  gums,     i  w«i! 

may  be  manufactured  either  singly  or  in  blockt.  eoiored  vk 
enameled  on  the  exterior  or  labial  surface  above  ihe  tooth, »» 
to  form  a  most  oxcellrnt  substitute  for  the  lost  stmetun^  < 
imitating  nature  so  closely  as  almost  to  preclude  the  powiHiil 
of  detection.  It  is  customary  among  dentists  roanufacumn 
their  own  porcelain  or  mineral  teethe  to  mould  them  io  Woeb< 
three,  four  or  five  teeth.  Comparatively  few  dentiHi 
the  fieeet*8ary  knowledge,  praetieal  cxperieneo,  or  appamwl 
doing  ihi?» ;  but  there  are  some  cased  iti  which  they  eav^ 
advantHgeougly  dispensed  with.  In  a  ^ti*^  -  nt  elia|it(T, 
method  of  making  Jind  mounting  block  t  ij  be  de*enVL 

A  praetieal  knowledge  of  block  carviog  ia  of  great  ftrw^^ 
the  dentistt  who  has  the  peculiar  talent  whicli  ttroqiiirea»aiiitl» 
time  at  his  command  which  its  pro9«ciitioa  demanJa.  Btf  B> 
the  manufacture  of  single  teeth^  this  is  rapidly  paiaiifg 
th^  banda  of  the  profeaaional  man  into  thooe  of  the 
tiirar.  Tho  cooaequeaoe  b  that  the  varieij  and  beaafytf  ^ 
blookt  ofcfod  for  aalo  are  ao  rapidly  improviDgt  thai  the  ' 
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K^essity  is  not  felt  as  formerly  to  devote  so  many  months  to  the 
udy  of  ceramic  dentistry.  Teeth,  with  artificial  gums  to  supply 
le  alveolar  loss,  are  made  either  singly  or  in  sections  of  two, 
hree  or  foar. 

A  little  more  time  and  tact  are  required  in  fitting  the  single 
gum  teeth  to  each  other,  and  to  the  plate,  than  in  adapting  blocks 
or  sections ;  but  when  properly  adjusted  and  attached  to  the 
plate,  they  answer,  in  very  many  cases,  almost  as  good  a  pur- 
IK)Be ;  and  if  by  any  accident  one  or  two  of  the  teeth  are  broken, 
they  may  be  more  easily  replaced.  In  the  construction  of  a 
{Hece  composed  of  single  teeth,  they  should  be  fitted  to  each 
other  and  the  plate  in  the  most  perfect  and  accurate  manner,  so 
that  no  lodgments  may  be  afforded  for  particles  of  food  or  ex- 
traneoos  matter  of  any  kind.  One  point,  however,  must  be 
remembered,  which  has  been  already  alluded  to.  In  soldering, 
the  metal  expands,  while  the  teeth  held  in  the  investment  are 
brought  closer  together  by  its  contraction,  and  in  this  slightly 
altered  position  they  are  soldered  to  the  plate.  Tlie  contraction 
of  Ae  plate  on  cooling  is  irresistible,  and  may  result  in  one  or  both 
of  two  accidents— chipping  off  the  brittle  edges  of  the  teeth  thus 
brought  too  closely  together,  or  warping  the  plate  because  of  the 
resistance  which  the  teeth  or  blocks  offer  to  the  contraction  of 
the  plate.  The  thinnest  letter-paper  slipped  between  the  side 
joints  will  suflBce  to  prevent  these  accidents.  In  Figs.  237,  238, 
Ire  represented  atmospheric  pressure  substitutes  for  all  the  teeth 

Fie.  237.  Fio.  238. 


f  the  upper  jaw,  composed  of  single  gum  teeth,  mounted  upon 
road  plates.  In  the  latter,  the  outer  edge  of  the  plate  is  turned 
own  on  the  front  edge  of  the  gums,  both  for  strength  and  orna- 
lent. 

Usually,  in  first  or  temporary  pieces,  and  sometimes  after  the 
Iveolar  absorption  is  completed,  the  fullness  of  the  gum  is  such 
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as  to  forbid  the  addition  of  an  artificial  gum  to  the  six  or  ei|k 
front  teeth.  In  such  eases  the  plate  maHt  be  cut  awuj  frmu  the 
front  of  the  ridge  as  far  as  the  first  or  second  bicuspid,  antl  tit 
teeth  ground  with  great  accuracy  to  fit  the  gum  itself.  Siagli 
plain  teeth  will  usually  be  best  adapted  to  such  ca«cs ;  bat  ta 
excellent  effect  can  sometimes  be  produced  by  grinding  a  Woct 
when  the  shade  of  gum  is  well  matched,  to  fit  directly  apon  iht 
natural  gum. 

It  bas  been  also  recoramended  to  cover  the  anterior  margin  uf 
the  plate  and  interspaces  between  the  teeth  with  a  terra-nirulli<? 
paste,  fusible  at  a  very  low  temperature,  and  afterwards  covcrd 
with  gum  enamel.  The  following  formula  is  given  by  M.  Del*- 
barre  fur  this  purpose:  Porcelain  paste  1  oz.,  white silex  hftlf  •?, 
any  oxide  10  grs»,  and  a  sufficient  quantity  of  calcined  gypaucii.  ^ 
give  to  it  the  necessary  degree  of  fusibility.  As  a  suitable  eaaaej, 
Desirabode  recommends,  feldspar  2  drachms,  oxide  of  golil  6  gnu, 
kaolin  6  grs.  But  neither  of  these  formulae  can  be  used  m  pM 
plate,  nor  in  connection  with  American  porcelain  teeth,  u  \m 
high  a  heat  is  required  for  their  fusion,  Drs,  Hunter  and  AlH 
however^  have  succeeded  in  making  a  silicious  composition,  wbfi 
can  be  used  on  gold  slightly  alloyed  with  platina.  That  it  n 
quite  possible  to  make  a  porcelain  enamel  which  will  fuse  below  i 
melting  point  of  even  eigh teen-carat  gold  is  known  to  everj  jef«l 
ellen  But  the  serious  difficulty  in  all  such  enamels  is  their  ( 
and  brittle  nature:  hence  none  are  now  used  to  an? 
except  that  form  of  enamel  known  as  *'  Allen's  Gam,"  or 
'*  Continuous  Gum/*  which  fuses  above  the  meltini:  i  "^  f  j 
gold*    This  process  will  be  described  in  the  sevens    i 
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BTipplying  the  loss  of  natural  teeth  with  artificial  subsfci- 
lies,  the  ingenuity  and  skill  of  the  dentist  are  often  taxed  to 
leir  greatest  extent.  No  two  cases  are  precisely  alike,  and, 
^lerefore,  do  directions  can  be  given  upon  the  subject  which  it 
rill  not  often  be  necessary  to  modify.  The  illustrations,  how* 
&ver,  which  follow  will,  we  trust,  from  their  variety,  enable  the 
j^ractitioner  to  construct  an  efficient  and  useful  substitute  for  any 
&eth,  the  loss  of  which  he  may  be  called  upon  to  replace. 


POSITION  AND  SHAPE  OF  TEETH  MOST  SUITABLE  FOR  CLASPS 
—MEANS  NECESSARY  TO  PREVENT  THE  INJURY  RESULT- 
ING  FROM  THEIR  USB. 

Some  teetlif  owing  to  their  situation  in  the  dental  arch  and 

^lie  shape  of  their  crowns,  offer  a  more  secure  means  of  attach- 

pent  to  a  dental  substitute  retained  in  the  mouth  by  clasps  than 

tbers.     In  selecting  those  which  are  to  be  used  for  this  pur- 

lose,  the  exercise  of  some  judgment  is  often  called  for.     There 

re  many  circumstances,  however,  which  should  influence  the 

iecisioQ  of  the  dentist  in   this  matter.     Some  of  these  we  shall 

ow  proceed  to  notice. 

As  we  have  stated  in  another  place,  the  first  molars  in  the 
pper  jaw,  when  sound  and  securely  articulated,  offer  a  better 
leans  of  support  than  any  of  the  other  teeth,  and  when  they 
^an  be  conveniently  employed  for  this  purpose^  should  always 
e  preferred.  But  when,  from  loss,  decay  or  defective  shape, 
iiese  cannot  be  used,  the  second  bicuspids  or  second  molars  are 
io  be  preferred;  the  bicuspids  having  the  advantage  so  far  as 
regards  position,  but  the  molars  being  larger  and  firmer.  Next 
^  these  in  order  of  choice  come  the  first  bicuspids,  which  are  in- 
rior  to  the  second,  chiefly  because  they  cannot  be  clasped  so 
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fully  without  exposing  the  metal  of  tl 
sound  and  strong,  the  bicuspids  should 
Uie  retention  of  a  large  number  of  teeth 
tbej  are  the  best  clasp-teeth,  owing  to 
latter  respect,  the  worst  teeth  in  the  mo 
Their  bad  position,  their  liability  to  dc 
conical  shape  make  these  the  most  unde 
gix  front  teeth,  for  the  attachment  of 
firmly  articulated  and  well  shaped,  the^ 
be  used. 

The  crowns  of  the  cuspids  being  of  a  < 
nn suited  for  the  retention  of  clasps,  a: 
never  be  used  for  this  purpose.  Ther 
which  it  is  considered  by  some  to  be 
apply  clasps  to  these  teeth;  as,  for  exac 
incisor  is  to  be  replaced  with  a  substitut 
plate,  and  where  none  of  the  back  teeth 
dition  to  be  used  as  a  means  of  support 
case,  the  clasps  should  be  narrow,  and  a 
accuracy.  This  becomes  the  more  ess 
that  they  should  be  short  to  prevent  be 
can  be  obtained  upon  the  lingual  side  of 
also  be  applied  near  to  the  gums,  but  no 
irritate  them,  or  the  cementum  at  the  m 

The  incisors  are,  of  all  the  teeth,  the 
lachment  of  a  dental  substitute.  It  is 
apply  clasps  to  thede  teeth  in  such  a  ma 
gingle  tooth  with  sufficient  stability  to  b 
of  comfort.  We  remember  once  to  hav( 
central  incisor  (natural  tooth)  iras  insert 
a  gold  wire  projecting  from  each  side 
drilled  into  the  adjoining  teeth.  A  s 
thai  permitted  such  a  process,  might  alsc 
ing  of  incisors.  But  we  know  of  no  pof 
will  justify,  in  the  present  state  of  den 
the  four  (we  were  about  to  say  the  six)  i 

There  are  many  circumstances,  besic 
which  it  is  necessary  to  take  into  consid 
of  teeth  to  be  used  as  a  means  of  supp 
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'or  exfiiDple^  a  space  should  never  be  filed  between  two  sound 
loliwr  ur  bicuspid  teeth  for  the  purpose  of  applying  a  cksp,  if 
ere  is  another  tooth  around  which  it  can  be  pkcerl  without  this 
ration.  The  liability  of  the  tooth  to  decay,  around  which  a 
p  is  applied,  is  always  greatly  increased  by  the  removal  of 
y  portion  of  its  enamel;  hence,  the  separation  of  two  teeth 
th  tt  file,  with  a  view  to  the  application  of  a  clasp  to  one  of 
em,  should  never  be  resorted  to. 

A  clasp  should  never  be  applied  to  a  loose  tooth,  or  to  one 

ntaated  in   a  diseased  socket,  or  which  is  so  much  affected  by 

ries  as  to  render  its  perfect  restoration  and  permanent  preser- 

lion  impracticable;  and  when  none  but  such  can  be  had^  the 

►roper  course  to  pursue  is,  either  to  exirnct  everj  tooth  in  the 

w,  and  replace  the  loss  of  the  wliole  with  an  entire  upper  set, 

to  replace  the  missing  teeth  upon  nn   atmospheric  pressure 

late.     The  application  of  clasps  to  diseased  or  loose  teeth  al- 

uys  aggravates  the  morbid  condition  of  the  parts,  and  causes 

the  substitute  which  they  keep  in  pluce  to  bectjme  a  source  of 

Biinoyance  to  the  patient.     Besides,  such  teeth  can  be  retained 

In  the  mouth  only  for  a  short  time,  and  when  they  give  way, 

the  artificial  appliunce  becomes  comparatively  or  entirely  useless; 

«nd  even  before  their  loss,  it  is  not  held  firmly  in  its  phice,  but 

HI  moved  up  and  down  by  the   action  of  the  lips  and   tongue. 

nhus  not  only  is  its  presence  open  to  the  observation  of  the  most 

feareless  observer,  but  this  motion  is   rapidly  destraclive  to  all 

the  teeth  near  or  against  which  the  piece  cornea. 

In  the  lower  jaw,  parts  of  sets  are  much  less  frequently  called 
for  than  in  the  upper,  and  when  they  are,  the  use  of  clasps  may 
%e  often  disjjcnsed  with  altogether.  But  it  sometimes  becomes 
tiecessary  to  use  them,  and,  as  a  general  rule,  they  can  be  more 
'conveniently  applied  to  the  bicuspids  than  to  the  molars  or  cus- 
pida*  A  clasp  can  seldom  be  applied  advantageously  to  a  lower 
molar.  The  lower  front  teeth  are  least  liiible  to  decay  of  any 
In  the  mouth,  and,  therefore,  do  not  require  replacement,  except 
in  full  sets,  unless  lost  by  a  blow  or  by  the  destructive  action  of 
fialivary  calculus,  A  partial  lower  front  piece  calls  for  eliisps 
or  stays;  but  other  partial  lower  pieces  (replacing  bicujipids  and 
olars)  should  not  depend  for  their  stability  upon  any  remaining 
icuspid  or  cuspid. 
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MlAHi  70   PRBVBKT   INJURY   FEaif   OUSPt. 


If  the  injurious  effects  liable  to  result  from  the  mpplication  (< 
clasps  to  teeth  could  not,  in  any  way,  be  counteracteil,  dentil 
Bubstitutee,  maintained  io  the  moutli  by  this  means^  would,  itt 
the  majority  of  cases,  be  productive  of  more  injury  than  b«nck 
But,  fortunately,  they  may,  in  most  caaea,  to  aome  extent  ii 
least,  be  prevented.  They  are  not  produced,  us  many  hiwff* 
roneoualy  supposed,  solely  by  the  mechanical  action  of  the  dupi 
upon  the  teeth,  but  also  by  the  chemical  action  of  the  soaetiuiii 
of  the  moQth  tind  decomposing  particles  of  food. 

The  cause  of  this  destructive  action,  then,  being  chvmioil,  u 
well  as  niechunical,  the  method  of  measurably  preveutitig  ifei 
deleterious  effects  is  obvioust  and  is  two*fold :  First,  to  prtfrrot 
the  chemical  action,  the  fretjuent  removal  of  the  artificiil  iff^ 
and  thoroughly  cleansing  the  natural  organs  used  a^i  a  mearut  «f 
support  for  them*  This  should  be  done  every  nigkt  and  nnm- 
ing*  and  after  each  meaL  For  which  purpose,  a  brush  and  wuA 
6oss-8iIk  may  be  employed,  and  the  teeth  nibbHl  until  rftfj 
particle  of  clammy  and  vitiated  mucus  and  foreign  matter  n  »*» 
moved.  The  inner  surfaces  of  the  clasps,  too,  should  b«  frtcJ 
from  all  impurities,  and  the  whole  piece  cleansed  wirh  a  hrttl 
and  water.  Secondly,  to  prevent  or  lessen  the  mechamcil  i^ 
tion,  the  clasp  should  fit  with  great  accuracy  and  abound  tb« 
parts  of  the  tooth  protected  with  hard  enamel;  and  the  irl»l^ 
piece  should  have  such  an  accuracy  of  adaptation  as  to  prevtfil 
that  motion  of  the  clasp  which  inevitably  gives  rise  to  a  dtatror* 
tive  friction  upon  the  tooth.  We  have  elsewhere  spoken  of  ottitf 
injurious  consequences  of  fitting  clasps  imperfectly  rir  fhmf 
them  close  upon  the  gums  or  exposed  necks.  Rapid  deca/  iii4 
breaking  off  of  the  teeth,  inflammation  of  the  gums,  of  ibt  •!* 
veolo-dcntal  periosteum,  destruction  of  the  alveoli,  and  \mmr 
ing  of  the  teeth  are  iimong  the  common  results  of  the  < 
of  teeth  as  it  is  too  often  practiced.  Consequcnoea  nkkk 
led  many  to  too  unqualified  a  condemnation  of  this 
which,  in  certain  cases,  is,  if  properly  executed,  ike  fc«i< 
most  durable  way  in  which  a  partial  piece  can  be  secnreiL 


CENTRAL  INCISOR   WITH   ONB   CLASP, 


Fio.  239. 


CEOTRAL  INCISOR  WITH  ONE  CLASR 

usual  method  of  applying  a  central  incisor  on  a  metallic 
^nBista  in  extending  tlie  plate  over  the  palatine  arch  to 
second  bicuspid  or  first  molar  on  each 
^f  the  mouth,  and  securing  it  in  the 
H  by  two  clasps;  but  it  is  not  always 
Hkry  to  do  this.  It  can  often  be  secure* 
Wt  firmly  fixed  by  extending  the  plate 
k  on  one  side  only,  and  clasping  it  to  a 
;Ie  bicuspid  or  molar,  A  piece  secured 
;hi&  manner  may  be  frequently  worn  with 
ifort  and  satitifaction  for  years.  The  au* 
Lbaa  very  frequently  applied  one  tooth  in 
^py,  when  he  found  it  necessary  to  use  claspg,  and  even 
leeth  may  often  be  securely  retained  with  one  chisp.  In 
ifnding  the  plate  over  the  arch  of  the  mouth,  it  ahouhl  never 
itted  closely  around  the  necks  of  the  teeth  behind  which  it 
le^,  for  the  reason  that  it  is  liable  to  irritate  and  inflame  the 
:es  of  the  gQm8,  and  to  irritate  also  the  sensitive  neck  of  the 
h,  and  sometimes  even  the  alveolo'dental  periosteum.  The 
lor,  in  common  with  other  dentists,  was  in  the  habit  of  doing 
nr  a  long  time;  but,  observing  the  bad  effects  produced  by 
Babandoned  the  practice  many  years  ago,  and  has  since,  in 
rly  all  cases,  left  a  space  of  never  less  than  an  eighth  of  an 
u  and  often  much  more,  between  the  plate  and  the  teeth  be- 
i  which  it  passed.  A  correct  idea  may  be  formed  of  the 
blier  in  which  a  central  incisor  i.s  thus  arranged  by  an  exami- 

Kof  Fig.  239.  It  will  be  seen  that  the  lateral  curve  of 
ite  is  in  the  oppt^site  direction  from  the  curvature  of  the 
||i  arch»  thus  giving  proximity  to  the  teeth  only  where  it  ia 
Bdable.  A  lateral  incisor,  cuspid  or  bicuspid  may  be  ap- 
Bd  the  same  way;  and  if  the  second  bicuspid  or  first  molar 
IR9  from  its  shape  or  from  decay,  to  be  clasped,  the  plate 
'  be  extended  to  the  second  molar,  or  it  may  be  even  carried 
»sg  the  mouth,  and  clasped  to  a  tooth  on  the  opposite  side* 


710 


TWO    CENTRAL    INCISORS    WITH    CLASPS. 


CENTRAL  INCISOR  WITH  TWO  CLASPS^ 

Cases  will  frequently  occur  in  which  it  may  be  tiecai»ftnlD 

employ  two  cla^iii  for  lb 
§upport  of  a  mngU  ir^tm. 
The  aecoiiipanyiDg  cut  f% 
240)  will  indicate  the  ^l^ 
scription  of  plale  tnoni  prth^ 
per  to  be  used.  Tbe  pk 
as  here  shown,  is  ext^ 
back  to  the  first  molu 
each  side,  to  which  h  k 
cured  by  suitable  chisps.  When  two  clasps  are  iised,  it  k  i 
essential  that  so  much  of  the  tooth  should  be  grasptd  Ij  til 
clasp.  In  some  cases,  the  piece  will  be  firmly  retained  bjr  ahod 
clasps,  bearing  against  the  lingual  third  of  the  tooth,  pro*MW 
the  surface  is  so  shaped  as  to  allow  their  retention.  Sttcl  pjtf- 
tial  clasps  are  called  stays,  and  are  often  Uf«ed  in  cooncctioo 
with  an  atmospheric-pressure  plate  to  prevent  lateral  motion. 

When  the  patient  is  very  intolerant  of  the  presence  of  maci 
metal  in  the  mouth,  one  or  two  teeth  may  sometimes  be  gcfur^lT 
inserted,  as  suggested  by  Dr.  Maynard,  upon  a  T-Jshaped  pUi<? 
The  cross-piece  one-fourth  to  three-eighths  of  an  inch  wide,  fit- 
ting the  arch  from  bicuspid  to  bicuspid;  the  slip  to  which  ik* 
tooth  is  attached  being  soldered  to  the  centre,  and  also  fittkj 
the  arch.  Such  a  piece,  well  made,  will  resist  conKiderable  tnc- 
tion  upon  the  incisor.  Owing  to  the  peculiarity  of  it-*  ship*- 
the  attempt  to  draw  down  the  tooth  springs  the  tianstenc  ^Ii|» 
of  metal,  and  causes  it  to  bind  upon  the  bicuspids. 


TWO  CENTRAL  INCISORS  WITU  CLASPS. 

In  the  application  of  the  two  upper  central  inei*<yr»  < 
two  clasps,  one  on  each  side,  will  ordinarily  be  fouod 
although  they  can  sometimes  be  securely  and  ateadily  btU  ■ 
place  with  one.  The  shape  and  general  arrangeDit*i)t  of  the  fto 
is  the  same  sis  in  the  la.^t  ease,  but  it  should  be  a  litil*  wii<f 
on  account  of  the  increased  strain  caused  by  the  addiiiooal  tdMh* 


rcISOKS    AND   CUSPIDS   WITH    CLASPS. 
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nd  bicuspids  or  fir^t  molars  are  tlie  most  suitable  teeth 
pping,  so  far  as  regards  position;  but  if  caries,  or  defect 

,  or  the  abnence  of  p^^  241. 

teeth  prevent  their 
first  bicuspids  or 
tflQolai^s  mutft  be  used, 
er  may  be  best  suit- 
[ive  a  firm  support. 
241  the  plate  is  rep- 
id  as  extcndiug'to  the^ 
^lar  on  each  side. 
not  unfrequently  happens  that  one  or  two  inferior  incisors 
^sing — the  result  either  of  accident,  or  from  absorption 
alveoli.  They  may  be  replaced  by  attaching  the  artifi- 
h  to  a  narrow  plate*  shaped  somewhat  as  in  the  upper 
d  clasped  to  a  bicuspid  or  molar  on  each  side.  The  plate 
p  case  must  necessarily  come  close  to,  and  sometimes  even 
inat,  the  inside  of  the  lower  teeth.  Unless  it  fit  with 
ccuracy  and  is  firmly  secured,  such  a  partial  lower  piece 
apt  to  cause  irritatmn^  disease  and  absorption  of  the 
Dd  alveoli  over  which  it  passes. 

INCISORS  AND  CUSPIDS  WITH  CLASPS. 

construction  of  the  plate  represented  in  Fig.  242  is  upon 

ly  the  same  principle  as  the  preceding,  the  only  dijBFerence 

lat  the  part  of  the 
which  the  teeth 

anted  fills  a  larger 
in    the  alveolar 

As  in  the  former 

ben  the  teeth  on 
ide  of  the  mouth  are 
tuch  decayed,  or  are 
|U»le  of  affording  a 
■Jittachment^  or  are  missing,  even  this  number  of  teeth 
Se  held  hy  one  or  two  clasps  on  only  one  side  of  the  mouth  j 

enever  this  is  done,  the  plate  should  be  extended  half  or 
irths  of  an  inch  back  of  the  tooth  to  which  it  is  clasped. 


FiQ.  342. 
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BICUSPIDS   WrTR   ONB   CLASF. 


If  this  precaution  is  neglected,  tbe  piece*  from  its  wrigM,  will 
act  as  a  lover  upon  the  t(>oth,  and  soon  loosen  it  and  cauM  it  U 
drop  out. 

It  often  happens  that  pieces^  made  originally  with  claip  mi 
both  sides  of  the  momh,  lose  the  benefit  of  one  claup  from  tk 
loBS  of  the  tooth;  and  yet  the  patients  retain  them  in  place, iri 
often  use  them  as  well  as  before.  The  piece  is  then,  in  part,  re- 
tained by  the  fit  of  the  plate  to  the  gutn ;  in  other  wori*^  by 
atmospheric  pressure.  From  which  cases  we  may  learn  thit  if 
only  one  cla8p  can  be  attached  to  a  plate  with  from  four  r*  m 
teeth,  it  will  be  advisable  to  cover  rather  more  of  the  nrface  rf 
the  mouth.  In  this  combination,  the  clasp  gives  stea^oM^ aid 
the  close  fit  of  the  plate  to  the  gum  gives  adhesion. 


Fl«.  243. 


BICUSPIDS  WITH  ONE  CLASP. 

The  manner  of  constructing  a  substitute  for  two  upper 

pids  on  the  same  side  of  the  mouth  is  exhibited  in  Fig,  24S: 

when  the  adjoining  first  molar  does  not  ol 

suitable  support  for  the  piece,  the  plate  miyl 

^^L^  extended  backward,  and  secured  by  da^p  U> 

^^HW  second ;  if  this  also  is  diseased,  or  ba»  been 

^^^^P  moved,  the  plaie  mu^t  be  carried  acrow  U  Af 

^H^^       opposite  side  of  the  mouth,  and  secured  rowek 

^**        teeth  as  may  there  offer  the  best  iiieaii»  uf  il- 

tmchment.     But  in  this,  as  in  similar  eases,  the  plate  should  be 

thick,  and  adapted  with  the  most  perfect  accuraey  to  tbe  pir^ 

against  which  it  h  to  rest.     If  the  clasp  or  ela^  are  of  tk 

proper  width,  and  well  adapted,  the  teeth  witi  b«  fccid  fimlf  '^ 

place,  MkA  cab  be  worn  without  inconvenieiiee* 

B«it  a  iBall  plale^  as  shown  in  Fig.  243^  does  not  dM  m 
iina  a  liaaia  Ibr  saatiealiofi^  where  there  are  antagoDisifl|  Io>«ff 
a  a  larger  plate  passing  across  the  areL    S^A  i 
nU  W  emrtd  on  the  front  edge,  as  seen  in  FSf-  SK 
;  W  twke  er  tliree  timee  as  wide  as  tlie  ^imceimg  bsJ 
^«^    SUfi  two  daaps  may  be  used,  or  ooe,  a»(l  A^ 
'  avir  Ae  naat  suitable  tooth  ti  stmaled. 


BlCtrSPIDS    ANB    FtRST   MOLARS   WITH   CLASPS. 
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Pio.  244. 


BICDSPIDS  AND  FIRST  MOLARS  WITH  CLASPS. 

The  usual  plan  of  constructing  a  plate  for  tbc  substitution  of 
heae  teeth  is  to  cover  the  parts  of  the  alveolar  riilge  to  be  sup- 
plied with  artificial  teeth,  ©x- 
temling  the  ]r>latG  across  and  itn- 
tnediatel;  hehind  the  front  teeth, 
iaiid  confining  the  posterior  ex* 
tremilies  with  clasps  applied   to 

the   second    molars.      Fi^.  251    fiBj^^B  ^^K  *^ 

gives  some  idea  of  the  shape  of  '"^'^^"  ^Mv 

such  0  plate,  except  that  there 
should  he  no  outside  front  hand, 
nor  should  the  front  of  the  plate 

run  up  with  festooned  edge  against  the  teeth.  It  is  thought,  by 
some,  that  greater  Btjibility  raaj  be  given  to  the  piece  by  lining 
two  separate  plates  and  connecting  thera  together  by  means  of  a 
Strip  of  thick  plate  passing  across  the  palatine  arch,  in  the  man- 
ner shown  in  Fig,  244.  This  method  of  connecting  two  pieces 
was  described  to  the  author  in  1844,  by  tlie  late  Dr,  L.  Roper. 
It  will  also  be  found  valuable  for  giving  stability  to  a  narrow  at- 
mospheric-pressure plate  (Fig,  249)  for  an  entire  upper  set  of 
teeth* 

Another  method,  stronger  than  this,  is  to  make  two  connect- 
ing-bands— one  in  front,  the  other  behind.  The  best  way  to 
make  such  a  plate  is  to  swage  in  one  piece,  and  then  cut  out  the 
centre.  The  only  reason  why  such  pieces  are  more  steady  than 
the  solid  plate  is  because  there  is  no  bearing  upon  the  hard  cen- 
tral  portion  of  the  palate  to  cause  a  rocking  or  tilting  motion. 
The  same  result  may  be  reached  by  filling  up  the  ceutni!  part 
of  the  model,  so  as  to  take  off  the  bearing  of  the  plate*  The 
latter  makes  a  stronger  plate,  and  if  the  space  is  made  a  vacuum 
cavity,  the  plate  may  adhere  at  once,  without  the  necessity  of 
clasps.  But  the  advantage  of  cutting  out  the  plate  is  the  expo- 
sure of  a  larger  surface  of  the  mucous  membrane — a  very  desi- 
rable point  with  some  patients. 
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T14         CLASP-PLATB   WHBRB   ONLY   ONE 


INCISORS,  CUSPIDS  AND  BICUSR 

When  the  crowns  of  the  first  molars  o 

i?ell  developed  and  in  a  healthy  cond: 

Fio.  245.  ant< 

plac 

stiti 


con^ 
teet 

thick,  strong  plate,  and  secured  to  tfa 
clasps.  They  must,  of  course,  be  acci 
upon  this  will  their  utility,  in  a  great 
plate,  too,  should  extend  on  the  inner 
the  teeth  to  which  it  is  clasped,  and  wh 
molars  are  wanting,  it  may  cover  the  ei 
of  the  first  molars. 

A  plate  of  this  size  and  shape  is  re 
clasps,  but  also  (provided  it  is  well  fitte< 
pheric  pressure.  In  fact,  such  a  plate 
out  clasps,  after  it  has  once  become  ] 
mouth ;  as  we  see  often  occurring  in  coi 
decay  of  the  clasp-teeth. 


CLASP-PLATE  WHERE  ONLY  ONE 

The  dentist  is  sometimes  called  on  to 
teeth,  when  there  is  only  a  single  mola 
unquestionably,  be  better,  in  cases  of 
remaining  tooth  and  apply  a  whole  uppc 
pressure  principle,  but  this  he  is  not 
One,  two  or  four  teeth  remaining  at  the 
do  not  necessarily  prevent  the  use  o 
or   require  clasps.      But  a  first  molaj 


tATERAL  INCISORS  AND  LKFT  BICUSPIDS  WITB  CLASPS. 
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Via    246. 


? 


it,  should  be  extracted,  e&pecially  if,  as  is  usually  the  case,  there 

is  any  considerable  absorption  of  its  »<ocket. 

A  clasp  on  a  second  (ju*  in  Fig,  246)  or  third  molar  can  be  of 

little  service,  except  to  give 

lateral  stability  to  the  piece. 

Its  adhesion  to  the  gum  must 

be  secured  by  accurjite  adapta- 
tion.    This  may  be  obtained,  \m^m  'W^ 

even  where   the   plate   is  cut       /T^fV ' jJB^tfll^         \  \^ 

out,  aa  in  Flg»  *241j.   Silffiicss 

of  plate  is  best  obtnined  by 

having  a  thick  phite;  but  it 

may  be  inerea^^ed  by  tht-  use 

of  a  band,  as  in  Fig.  249. 
Tlie  propriety  of  allowing 

teeth  to  rt*Ttiain,  in  such  cases, 
ia  often  a  difficult  point  to  decide.  A  buund  or  well-filled  healthy 
molar  that  has  an  antagonist  ought  not  to  he  extracted  merely  be- 
cause it  would  he  easier  to  make  a  well-fitting  plate.  But  where 
the  teeth  are  diseased  or  loose,  or  the  alveolus  is  much  absorbed, 
they  ought  not  to  reniain ;  and  where  ihey  have  no  antagonist 
or  are  very  much  inclined,  the  propriety  of  their  retention  is 
doubtful.  One  point  shouhl,  in  all  such  cases,  be  submitted  to 
the  patient,  namely;  that  one  or  two  teeth  interfere  with  the 
durability  of  a  pifce,  as  their  ultimate  loss  may  occasion  such 
changes  in  the  form  of  the  mouth  as  to  require  a  new  piece. 

LATERAL  INCISORS  AND  LEFT  BICUSPIDS  WITH  CLASPS, 

It  often  happens  that  there  are  seveml  spaces  in  the  alveolar 
ridge  which  the  dentist  is  caller!  upon  to  fill,  separated  by  one 
or  more  intervening  natural  teeth*  The  insertion  of  artificial 
teeth  in  cases  of  this  description  usually  requires  more  judg- 
ment and  skill  than  where  there  is  only  a  single  space.  The 
impression  is  generally  more  difficult  to  take,  and  the  plate 
will  be  much  more  troublesome  to  swage,  unless  ail  the  teeth 
are  cut  down  upon  the  model  and  die.  The  nice  adaptBtion 
of  the  teeth  to  the  shape  of  the  gum  and  color  of  the  teeth,  so 
as  to  prenerve  a  natural  appearance,  requires,  also,  the  greatest 


Tin     LATERAL  INCrBOBS  AND  LKFT  BICUSPIDS  WITH  ' 

care.     In  selecting  the  teeth  to  be  clapped,  the  rules  WM 
given  inust  he  observed.     If  choice  of  position  is  lillowcdt ' 

second  bicuspids  or  first  mob 
F'O' 247.  iu   preference^    never 

CJi nines    or    third  moUr** 
case  of  two  clasps,  let  tbeB  I 
if  possible^  on  opposite  miwf^  ^ 
the    month;     but   oeca&io 
they  may  both  have  to  W 
the  gttnie  f^ide,  ai^  in  F(^.  24 
when  the  piece  is  of  gucb  * 
that  one   U  oot  thought 
cient. 

The  plate  should  be  kept  clear  of  the  remaining  teethe  nodi 
there  are  no  antagoTiizing  teeth  beneath,  the  moiar.%  tnarl 
omitted,  as  in  Fig.  247,  to  give  as  much  lightness  aa  possiV 
unless  their  omission  causes  a  falling  in  of  the  cheek,  in  li 
cage,  two  broad  incisors  might  be  substituted  for  molars. 
different  forms  required  for  all  varieties  of  such  ea^ea  are  tlmtf 
infinite.  The  one  given  in  Fig,  ^47  will  serve  roerely  to^ 
the  general  plan  of  coui^truction. 

We  have  given  the  foregoing  illustrations  of  partial  clasp 
of  artificial  teeth,  as  the  use  of  clasps  was  formerly  yerj  j 
ral,  and  is  even  now  not  unfrequently  demanded,  either  by  I 
patient  or  by  the  nature  of  the  case*     Teeth  are  more  finnlT 
retained  by  them  than  by  atmospheric  pressure,  and  thi*. 
many   patients,  outweighs  all  considerations  of   injury  ti* 
other  teeth,  kc.     The  method  of  insertion  by  atmoe^phericj 
sure  will  be  noticed  in  the  next  chapter. 


CHAPTER     FIFTEENTH. 

ARTIFICIAL  TEETH  RETAINED  BY  ATiMOSPHERIC  PRES- 
SURE. 

Of  the  two  methods  of  retaining  a  dental  appliance,  already 
considered,  the  second,  by  clasps,  is  adapted  only  to  partial 
cases ;  the  first,  by  springs,  is  suited  only  to  entire  dentures. 
The  principle  of  retention  now  to  be  considered,  is  applicable  to 
either,  and  where  practicable,  is  by  far  the  most  perfect  way  of 
securing  the  adhesion  of  a  set  of  artificial  teeth.  We  shall  in 
the  next  section  treat  of  a  modification  of  this  principle  which 
comes,  however,  under  the  same  physical  law  of  *'  atmospheric 
pressure,'*  that  gives  to  the  method  its  name. 

Upon  this  subject  Professor  Austen  remarks — "  The  surfaces 
of  two  pieces  of  highly  polished  ground-glass  if  pressed 
together  will  adhere  firmly ;  so  much  so,  sometimes,  as  to  resist 
every  attempt  at  separation.  Surfaces  less  smooth  and  close- 
grained  will  also  adhere  with  great  tenacity,  if  their  pores  or 
irregularities  are  filled  by  wetting  with  water. 

"  If  both  surfaces  are  rigid  and  level,  they  may  be  made  to 
slide  upon  each  other,  but  will  resist  a  force  of  five  to  fifteen 
pounds,  for  every  square  inch,  if  applied  at  right  angles  to  the 
surface.  But  if  one  surface  is  soft  and  pliant,  it  becomes  diflS- 
cult  to  keep  it  in  contact  around  the  edges.  Traction  upon  the  centre 
(as  in  the  case  of  a  disc  of  wet  leather  upon  a  flat-stone)  will  draw 
in  the  edges  and  create  a  vacuum  in  the  centre.  Many  suppose 
that  in  this  vacuum  space,  lies  the  power  that  raises  the  stone  : 
whereas,  it  lessens  the  power  by  reducing  the  area  of  stone,  in 
contact  with  the  leather.  Still  if  the  entire  circumference  is  in 
contact,  no  air  enters  the  cavity  except  what  passes  through  the 
porous  leather,  and  for  a  time  the  lifting  power  of  the  disc  is 
sufficient  to  raise  the  stone.  If  traction  be  made  upon  the  disc 
anywhere  but  in  the  centre  the  flexible  edge  will  be  raised,  air 
gets  between  the  surfaces  and  counteracts  that  pressure  on  the 
under  side  of  the  stone  which  was  the  lifting  force. 
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"Hence, between  two  surfaces,  adhering  bysimplr  conUct,«Dt 
of  wbich  is  soft  and  pliant,  adhesion  is  not  so  perBistenl  w  mhtrt 
botli  are  rigid — because  of  the  liubility  to  separation  around  tie 
edges,  admitting  air  between  the  surfaces.  Applyiag  tfciEto 
deutal  plates,  we  may  understand  their  liability  lo  bt^ooTni*  il»^ 
tacbed  by  ii  degree  of  motion  which  separati^!?  them  from  tkt 
gum  at  any  one  point  around  the  edge*  We  learn  a!i*o,  thitw 
long  ae  absolute  contact  is  maintained,  we  have  the  moftt  perfret 
exdusion  of  air  practicable ;  hence,  no  force  of  adhi'»iMn  in  t 
liiuiied  vacuum  cavity,  (the  perfect  exhaustion  of  which  i*  ud* 
possible,)  IS  eomparable  to  the  adhes^ion  of  the  entire  aurfktof 
the  plate — ^provided  this  is  made  as  perfect  aj»  posi^ibli!  lij  icvt- 
rate  workmaoi^liip,  rtnd  id  not  weakened  by  the  adauseion  cf  lir 
arouml  the  edges. 

''  It  h  well  known  that  the  tissues  and  flnida  of  the  Mi 
are,  in  common  with  all  matter  at  or  near  the  level  of  tkf  j^ea, 
subject  to  a  pro^^sure  winch  is  only  felt  when  it?  eqailihriam  ii 
disturbed-  This  pressure  measures  the  weight  rf  the  $Bfiem>- 
cumbent  atmosphere,  and  ainouni^  to  fifteen  pounds  upon  fTtfJ 
square  inch  of  the  body,  pressing  alike  in  every  dirK^lion,  ftp- 
ward,  downward  hikI  latemlly.  If  we  exhaust  the  air  from  the 
barrel  of  a  key*  and  apply  the  lip  it  will  be  drawn  in,  aad  krM 
witli  a  force  sufficient  to  support  the  weight  of  the  key  for  «oim 
time. 

"  This  simple  experiment  is  instructive,  if  we  will  only  *ibiIt  it* 
teachings.  The  mucous  and  submucous  tisaucs  are  pfti6»ed  iat» 
the  key,  because  the  fluids  pervading  these  parts,  being  mift 
pressure  in  every  other  direction  tend  toward  the  point  fnffl 
which  the  pressure  is  wholly  or  partially  removed.  Tbe>  eitiiil 
to  which  the  lip  is  lirawn  into  the  key  will  dep^tnd  ttpcin  two  ©aft* 
flitions.  Firsts  the  softness  and  mobility  of  the  tisaui? ;  i^r^tmdlf, 
the  shape  of  the  edge  of  the  orifice.  If,  in  addition  to  tliewttv 
pointK  wc  inquire,  thirdlif^  why  the  key,  after  a  time,  drvp*  << 
we  sbiill  from  this  simple  illiistration  bavc  fully  exp1ai»<«J  tlw 
rationale  of  tlio  vacuum  cavity,  as  applied  for  the  reienti'^<^» 
piece  of  dental  mechanism, 

""^  Ftrift :  the  extent  to  which,  or  rapidity  with  which  a  pu^at 
vacuum  becomes  filled  up  by  any  yielding  tissue  with  wliiciit 
is  brought  in  contacti  depends  upon  the  mobility  of  its  stru^nrc- 
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e  Bay,  partial  vacuum,  because  the  procesB  of  mechanical  ex- 
austion  can  never  produce  a  perfect  vacuum.  Theoretically, 
-here  is  no  such  thing  u*j  an  absolute  vacuum.  That  af  contact, 
the  most  complete,  but  the  most  compact  biubstance^  can  be 
roved  to  be  porous :  the  Torricellian  vacuum,  or  that  from  con- 
densed steam,  contain,  in  the  one  case,  vapor  of  water,  in  the 
0lher,  vapor  of  mercury,)  If  the  water  which  gives  goftneaa 
to  the  mucous  tissues  were  perfectly  free  to  move,  the  cavity 
irouM  be  instantly  filled,  however  deep.  Parts  as  mobile  as  the 
||ongue  und  lip8,  yield  readily  to  this  fluid  pressure ;  but  the 
luper-ofiseous  mucous  membrane,  being  more  or  less  tied  down 
lo  the  bone,  fills  the  cavity  more  slowly,  and,  if  too  deep,  will 
not  fill  it  at  all,  except  by  increase  of  substance  (hypertrophy). 
**  But  again,  reverting  to  the  experiment  of  the  key,  if  violent 
unction  is  made,  u  purple  spot  is  left  upon  the  lip,  which  is  thus 
caused — the  mucous  tissues  being  prevented  by  their  structure 
from  tilling  the  vacuum,  the  fluids  still  feel  the  vu  a  tergu  of 
jUtmospheric  pressure.  The  most  abundant  of  these  fluids^  the 
blood,  is  thus  impelled  with  a  force  which  the  thin  capillary 
walls  cannot  resist,  and  extravasation  of  blood  is  the  result. 
^his  is  also  seen  in  the  application  of  *' dry  cups.'*  Hence,  we 
0ee,  that  where  the  cavity  is  so  deep,  or  the  tissue  so  rigid  as  not 
to  fill  it,  if  the  degree  of  exhaustion  is  such,  as  still  to  draw 
upon  the  surface,  the  tissues  are  in  danger  of  being  ruptured. 
jBtick  a  source  of  irritation  will,  in  many  persons,  develop  a 
Inorbid  action,  which  should  forbid  the  action  of  this  method 
of  attaching  plates. 

I  ^*' Secondly :  the  shaoe  of  the  edge  modifies  the  rapidity  with 
irhich  the  cavity  tills.  For  instance,  under  a  cupping-glass,  if 
the  edge  is  rounded,  the  skin  slides  over  it,  and  is  drawn,  with 
the  sub'cutaneous  tissue,  from  the  adjoining  parts  into  the  glass  ; 
i»ut  if  the  edge  is  ground  so  as  to  present  a  sh;trp  right-angle 
^Q  the  inside,  this  edge  embeds  itself  in  the  surftice,  and  pre- 
Irents  so  much  of  the  adjacent  skin  from  being  drawn  in.  It 
rises  to  a  less  height  in  the  cup,  and  the  force  of  the  vacuum  is 
then  spetit  upon  the  ca|KlIury  vessels,  which  are  ruptured. 
Hence,  wc  learn,  that  slmr pledged  cavities  fill  less  rapidly,  but 
ftct  with  more  power  upon  the  tissues,  and  are  consctjuently 
KDore  apt  to  excite  morbid  action. 
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^^ Thirdly:  as  to  the  cause  of  the  final  d 
All  water,  and  all  the  moist  tissues  of  the 
pheric  air,  which  they  yield  up  under 
mucous  memhrane,  although,  at  first  di 
cavity,  will  make  the  vacuum  less  comph 
air  contained  in  its  tissue,  and  in  the  bloo 
ing  through  it.  The  adhesion  of  a  va< 
mucous  membranes,  requires  renewal  b 
since  the  blood,  containing  air,  is  constant 
the  surface,  and  supplies  air  to  the  cavity. 

"  In  this  connection,  I  would  direct  att 
which  mucous  membranes  have  of  absorl 
in  the  lining  of  the  bronchial  cells  constai 
of  the  mucous  membrane  of  the  intestines 
there  generated.  This  property  acts  an 
there  is  no  power  of  the  vacuum  to  coun 
small  quantities  of  air,  unavoidably  cauj 
and  the  mouth.  It  explains,  in  part,  the 
plates  adhering  by  simple  contact,  becom 
worn  awhile ;  while,  in  the  last  paragrap 
why  plates  adhering  by  means  of  the  vaci 
at  first. 

"  The  practical  inference  from  the  forej 
the  vacuum  cavity  acts  well  at  first,  and 
temporary  purpose  of  retaining  a  plate, 
which  the  mouth  is  capable,  adapt  it  n 
plate;  but  for  permanent  adhesion,  the 
tion  of  the  atmospheric-pressure  principl 
contact,'  to  be  found  only  in  well  fitting  p 

"  In  conclusion,  we  remark,  that  a  vaci 
such,  gradually  draws  the  gum  into  it,  a 
more  or  less  permanent  enlargement;  (< 
cavity  is  such  that  it  is  impossible  to  fill  ii 
to  excite  morbid  action,)  and  that,  when  t 
then  retained,  solely,  by  the  vacuum  of 
cavity,  intended  to  hold  up  a  plate,  leai 
mark  in  the  mouth,  it  unmistakably  prov 
no  force  ;  it  then  diminishes  the  force  of 
ence  of  air,  and   has   no   compensating 
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removing  pressur*^  from  a  hard  central  ridge,  and  thus  leaaeoing 
the  tendency  of  the  plate  to  rock," 

The  €*ngniving^  Fig.  248,  represents  the  appearance  of  a 
dental  sabstitute  for  the  upper  teeth.  The  difference  between 
the  plate  ap])lie(l  upon  this  principle  11*,^   248. 

and  one  with  spiml  springs,  is,  that 
the  former  is  rather  wider  than  the 
latter,  covering  more  of  the  roof, 
50  as  to  give  a  larger  surface  for 
the  pressure  of  the  atmosphere. 
It  covers  the  whole  of  the  outer 
feurface  of  the  aheohtr  ridge,  and 
a  considerahle  portion  of  the  roof 
of  the  mouth  ;  but  it  should  not  go 
as  far  hack  or  run  so  high  up  as 
some  dentiBts  arc  in  the  habit  of  extending  it.  If  allowed  to 
cover  those  parts  of  the  membrane,  which  cover  the  ini^ertion  of 
the  cheek  muscles,  on  the  outside  of  the  ridge  or  the  palate 
muscles  at  the  back  of  the  mouth,  the  gums  will  be  chafed  or 
ulcerated,  the  patient  nauseated,  and  the  piece  rendered  unstable 
hy  the  action  of  the  muscles.  Unless  it  be  made  to  touch  every 
portion  of  the  stirface  which  it  covers^  it  will  be  constantly  liable 
to  drop. 

It  is  not  always  necessary  to  employ  a  very  wide  plate  to 
secure  a  sufficient  amount  of 
suction  for  its  retention*  A  com- 
paratively narrow  one  may  often 
be  made  to  adhere  with  very 
great  tenacity  to  the  gums.  But 
a  plate  of  thi?*  kind  is  more  liable 
to  be  bent,  and  lose  its  perfect 
adaptation  to  the  parts  than  a 
wide  one,  unless  made  of  thicker 
gold.  Its  liability  to  be  injured, 
however,  in  this  way,  may  be 
measurably  prevented  by  extending  a  piece  closely  fitting  the 
palatine  arch,  across  from  one  side  to  the  other,  (Fig  249,)  in 
manner  recoui mended  by  Dr.  Roper  for  certain  partial  eases, 
(Fig.  244,)     Id  this  way^  great  stability  may  be  given  to  a  plate 
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for  an  upper  circle  of  teeth,  withoat  encumbering  thu  mw 
with  It  wi<le  plate.     It  might  also  be  useti  with  grejii  ndrmbligi' 
iij  cases  where  it  is  nceo88;trj  to  employ  spiral  springs. 

The  successful  application  of  artificial  tc^th,  upon  ihU  prift* 
ciple,  depends  upon  having  tlie  phite  nccuratclj  adapto<lini 
parts  upon  which  it  h  to  rest.  But  however  accurately  i  pU 
may  be  made  to  fit  the  model  or  metaltic  die,  it  is  liometiii 
warped  in  soldering  the  teeth  to  it.  thus  destroying  it*  idapu- 
tion  and  causing  it  to  rock  when  placed  in  the  mouth.  Wkia 
this  happens,  it  cannot  be  made  to  adhere  to  the  gums,  an4  eon- 
seqaently  cannot  be  worn  with  comfort.  For  the  regtoralioo  rf 
the  plute,  a  variety  of  means  have  been  proponed*  The  im 
which  the  writer  has  found  most  ssucee»sful,  consisu  in  hindmi 
it  to  the  plaster  model  with  a  fine  iron  wire  in  such  a  niTtkil 
it  shall  he  made  to  touch  every  part  it  covers ;  then  i^rwlniilj 
heating  the  piece  to  a  cherry  red  lieat  with  the  blow-pip^  fluoie* 
first  protecting  the  teeth  with  a  thin  layer  of  soldering-mortir' 
Others  cut  out  from  the  lead  counter  a  space  to  admit  the  t«KK 
and  re-swage  the  plate  with  the  teeth  attached.  But  uftefttkt 
fault  is  irremediable,  except  hy  removing  the  teeth,  and  Pe-*t*f»j 
ing;  atnl  then  the  solder  remaining  on  the  plate  makes  it  i 
apt  to  warp  than  before- 

Undoubtedly  prevention  is,  in  this  cane,  better  than  cut?\ 
pecially,  as  a  proper  attention  to  certain  points  in  tlic  coDJftrortioi 
of  a  piece  of  dental  mechanism,  will  with  certainty  prevenH 
accident.  The  points  which  have  special  reference  to  ilw  waf|ifFf 
of  plates  are,  briefly — a  pure  plate  and  careful  anneal  ■  .-  ^ 
cooling  after  the  final  annealing ;  proper  investment  in 
ering  mortar,  and  slow  heating  and  cooling ;  such  iMlJQfS»f«t 
of  the  backings  that  the  plate  shall  not  be  incurably  warjwJ  ^^ 
the  contraction  of  a  Holid  ridge  of  solder  acrosa  tb«  ff^«»i* '«' 
ings;  proper  jointing  of  gum  and  block  teeth. 

But  with  all  the  care  and  precaution  that  can  be  u^  1  f* 
not  possible,  in  every  case,  to  secure  abfttolute  accaraey  i»f  at^p- 
tation,  as  the  diei^  between  which   the  plates  arc  .*ifigt?itf*l 
necessarily  more  or  le«s  bruised  in  the  operatiaiu     The  jmi 
gum  permits  a  slight  deviation  from  this  course;  bat  nuij^ 

♦  The  name  su^gesteU  b^  Prof<M6or  An^ii'ti  for  all  itiiTtuiv*  i»f  |ita#Hr«iA^ 
»ttb»t«»c«fi  to  eniihlo  it  to  rtikisl  the  contrnotiog  oflfeot  of  bni. 
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will  require  ti?o  or  three  dies  of  zinc,  and,  of  softer  metals,  at 
least  five  or  ten.  The  inaccuracy  caused  by  metallic  shrinkage 
has  elsewhere  been  spoken  of,  and  the  proper  remedy  directed. 

In  the  application  of  a  double  set,  on  this  principle,  the  lower 
plate  should  be  as  wide  and  long  as  the  alveolar  ridge  of  the  in- 
ferior maxilla  will  admit  of  its  being  made.  1^'ig.  250  represents 
a  dental  substitute  attached  to  a 
plaster  antagonizing  model.  The 
extremities  of  the  lower  plate,  as 
may  be  perceived,  extend  up  about 
half  an  inch  on  the  coronoid  pro- 
ceases.*  The  lower  alveolar  ridge, 
in  the  case  for  which  these  plates 
irere  constructed,  was  almost  wholly 
wanting,  and  each  side  was  covered 
'With  loose  folds  of  mucous  mem- 
Irane,  so  irritable  as  to  prevent  the  patient  from  wearing  arti- 
ficial teeth  applied  with  springs.  She  has  worn  the  set  here 
"represented  for  many  years  without  having  experienced  the 
slightest  inconvenience. 

When  the  teeth  are  put  into  the  mouth,  the  patient  may  be 
directed  to  exhaust  the  air  from  between  the  plate  (or  plates, 
^hen  a  double  set  is  applied)  and  gums ;  if  properly  fitted,  this 
'^ll  at  once  cause  them  to  adhere,  though  not  at  first,  with  as 
znuch  tenacity  as  after  having  been  worn  a  few  days  or  weeks, 
for  the  reasons  given  by  Prof.  Austen.  But  lower  plates  and 
upper  ones  without  a  vacuum  cavity,  do  not  necessarily  require 
this  suction  effort  on  the  part  of  the  patient :  it  is  sufficient,  simply, 
^oput  them  in  place  with  slight  pressure  to  force  out  the  air. 

In  replacing  the  loss  of  the  bicuspids  and  molars  of  the  upper 
jaw  with  artificial  substitutes,  mounted  upon  an  atmospheric  or 
suction  plate,  some  dentists  seek  to  give  increased  stability  to  the 
I>iece  by  constructing  the  plate  in  such  a  manner  that  a  narrow 
l>and  shall  pass  in  front  of  the  alveolar  border,  as  represented  in 
^?ig.  25 1 .  But  unless  this  is  fitted  with  great  accuracy  it  will  irritate 
^Iiegums:  it  is  also  very  apt  to  be  seen  in  talking  or  laughing, 
"^e,  therefore,  decidedly  prefer  to  give  the  required  strength  by 
^Xunreasing  the  thickness  of  the  plate.  Where  the  second  or  third 
^Kiolars  remain  on  either  or  both  sides,  an  atmospheric-pressure  plate 
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will  answer  better  than  any  other  kind.     This  principle  may  htl 
combined  with   the  use  of  clasps,  as  in  Fig.  246,  or  the  platt 
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may  be  cut  ont,  so  aa  to  pass  over  the  remaining  teeth  is  i 

commended  hy  Di\  Hayes,  {Fig.  252,)  or  it  may  be  carried  itoi^ 

the  inside  only  of  the  ridge. 

In  the  application  of  one  or  two  teeth  by  atmospheric  pri^wsun 

it  18  necessary  to  emph>y  a  wide  plate,  in  order  to  present 
much  .surface  for  the  atmo,^pherc  toaCJ 
upon  as  possible,  A  snhstitute  for  M 
two  central  incisors  mounted  upon  asinglj 
plate,  to  be  applied  upon  this  princtpldi 
18  represented  in  Fig.  253.  Profi^ssO' 
Austen's  method  is  "  to  prevent  Ijiter^l 
motion  by  a  stay  or  narrow  &emi-cl»«] 
on  each  side,  to  cut  tlie  plate  as  muchi 
possible  from  around  the  intervening  leetl^ 
and  to  depend  for  adhesion  upon  accurJit^^lj 

fitting  the  plate  to  such  part  and  extent  of  the  mouth  as  the  vurp 

circumstances  of  each  case  may  require*" 
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A  metallic  base  for  artificial  teeth  may  be  made  to  adhfrc  1 
the  gums  in  many  cases  with  greater  tenacity  when  first  insertt*^ 
by  having  it  cout^tructed  with  a  cavity  opening  upon  them,  lliw 
by  simple  adaptation,  however  accurately  the  plate  niiiy  he  fiuj 
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>tiIK   10  the  majority  of  casea^  it  will   adhere  with  sufficient 

enacity  for  all  usoful  tiiid  (iracticiil  purposes;  and  if  a  plate  of 

ills  kind  CUD  be  so  applied  as  to  sccnre  perfeetli/  the  atmospherw 

Tincipli^  no  permanent  advantage  whatever  is  derived  from  a 

bftnibi^r  in  thephite,  opening  upon  the  gamg.  Professor  A  us  ten*  8 

xplauation  of  the  theory  of  adhesion  of  atmospheric-pressure 

l:iti\H,  fully  siLstainis  this  opinioti,  vvliich  our  practical  experience 

a«   led  uft  to  adopt*     Whilst,  therefore,  with  him,  we  condemn 

e   indiacriminate  use  of  *■  cavity  plutee"  as  practiced  of  late 

ars,  ami  tilmo^t  regard  its  introtluction  a^  a  misfortune,  yet 

}  hare  found  them  very  useful  in  certain  cases. 

The  reason  of  the  failure  of  a  simple  atmospheric-pressure  plate 

fit  firmly  when  first  inserted  is  (as  explained  by  Dr.  Dwinelle), 

lat  when  the  plate  is  applied  and  an  effort  made  to  exhaust  the 

f  from  between  it  and  the  gums,  the  latter,  along  the  line  and 

jhind  the  edge  of  the  plate,  are  drawn  down  so  as  to  meet  it, 

iU8  resisting  every  effort  made  from  without  to  withdraw  the 

I*  from  the  central  part  of  the  plate  ;  so  that  the  pressure  of  the 

ospherc  is  exerted  upon  only  a  small  breadth  of  surface,  along 

o  edge  of  it,  where  the  suction  is  constantly  liable  to  be  dis- 

rbed  in  biting  upon  the  teeth. 

With  the  view  of  obviating  this  difficulty,  the  idea  of  con* 
acting  a  plate  with  a  cavity,  suggested  itself  to  the  writer  as 
rly  as  1^35,  and  was  mentioned  at  the  time  to  several  of  his 
ofessional  brethren.  The  construction  of  the  chamber  which 
then  devised  was  found  objectionable,  and  he  abandoned  its 
;  and  it  was  not  until  the  early  part  of  1848,  when  he  had 
opportunity  of  seeing  a  cavity  plate  contrived  by  Dr.  J.  A» 
eaveland,  that  he  wa.H  again  induced  to  construct  a  base  of  this 
nd.  Dr.  C.  had  first  made  cavity  plates  two  or  three  years 
ireviously  to  this  time*  Dr,  W,  U,  Dwinelle  made  a  cavity 
ilate  with  an  external  opening  and  valve  for  exhausting  the  air, 
the  winter  of  1845 ;  and  in  the  smnmer  of  1847,  or  '48,  Dr. 
lial  Parmly  exhibited  to  the  author  a  plate  with  a  simple  cavity 
ruck  into  it  by  swaging.  Some  months  after,  he  heard j  for 
e  firf»t  time,  of  a  cavity  plate,  contrived  and  patented  by  Mr. 
Ibert,  of  New  Haven.  The  cavity  in  most  of  the  plates  now 
ployed,  is  formed  nearly  in  the  centre,  either  far  back  on  the 
Hate  Mr  immediately  behind  the  alveolar  ridge;  but  Dr.  J.  F,  B, 
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Flagg  has  recently  added  two  lateral  cavities,  which  are  said  to 
prevent  the  plate  from  rocking,  and  to  give  it  increased  stability. 
With  this  brief  history  of  cavity  plates,  we  shall  proceed  to  give. 
a  short  description  of  the  manner  of  constructing  them ;  begin- 
ning first  with  the  cavity-plate  and  valve  of  Dr.  Dwinelle. 

To  the  plaster  model,  a  piece  of  wax  about  an  eighth  of  an 
inch  thick  in  the  centre,  and  five-eighths  in  diameter,  but  gradually 
diminishing  toward  its  border,  is  placed  just  behind  the  alveolar 
ridge.  With  the  model  thus  prepared,  a  metallic  die  and  counter- 
die  are  obtained.  A  plate  is  then  struck  up  in  the  usual  way; 
then  with  a  very  small  drill  a  hole  is  made  through  thecentreof 
the  raised  part  of  the  plate.  This  is  next  reamed  out  to  a  cone 
shape,  the  base  terminating  outward,  and  not  exceeding  half  a 
line  in  diameter.  A  piece  of  gold  wire  is  then  fitted  to  the  conical 
hole  in  the  plate,  leaving  an  extension  to  pass  up  through  the 

plate  in  the  form  of  a  stem.  It  is  next 
placed  in  the  lathe  and  ground  down 
with  powdered  Scotch-stone  and  oil, 
until  it  fits  the  cone-shaped  hole  in  the 
plate  80  perfectly  as  to  render  it  com- 
pletely air-tight ;  the  base  is  then  filed  down  to  a  level  with  the 
plate.  A  very  simple  spring  is  made  of  a  single  strip  of  gold, 
with  one  end  attached  to  the  plate,  like  a  tongue  to  an  accordeon, 
making  a  hole  or  slit  in  the  end  of  it  for  the  reception  of  the 
stem  of  the  valve.  Dr.  Dwinelle  also  recommends  that  a  piece 
of  plate  be  soldered  on  the  part  of  the  chamber  pierced  by  the 
hole  to  increase  its  thickness. 

Fig.  264  represents  an  enlarged  view  of  the  valve  and  socket 
a  a  without  the  spring ;  also  showing  the  raised  part  of  the  plate 
b  6,  in  which  the  conical  valve  a  a  is  fitted.  In  Fig.  255,  the 
valve  spring  and  plate  combined,  are  represented.  In  exhaust- 
ing the  air  from  the  cavity,  and  between  the  plate  and  gums,  the 
valve  is  depressed,  and  the  air  drawn  through  the  small  opening) 
the  closure  of  the  valve  preventing  its  return.* 

The  next  description  of  cavity  plate  which  we  propose  to  notice 
is  the  one  contrived  by  Dr.  Cleaveland,  and  the  following  is  the 
mode  of  its  construction  : 

A  metallic  die  and  counter-die  having  been  obtained,  a  pltte 

*  Dr.  DwineUe  on  Cayity  Plates,  in  No.  2,  yoL  x,  Amer.  Jour,  of  Duit  SeL 
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m  fitrtick  up  cpvering  the  entire  alveolar  border  Rtid  extending 
back  as  far  as  the  termination  of  the  hard  palate.  This  done, 
t  is  placed  in  the  mouth,  and  if  found  to  be  accurately  adapted 
to  the  parti*  against  which  it  is  placed,  it  is  then  removed,  and  a 
piece  of  half  round  gold  wire  about  the  size  of  a  common  knit- 
ting necdks  soldered  to  the  lingual  eide  of  the  plate,  behind  the 
alveolar  ridge,  describing  a  circle  about  three  quarters  of  nn  inch 
in  diameter.  The  part  within  the  circle  is  next  cut  out  with 
pnuch  forceps  or  saw,  and  the  plate  then  placed  on  the  model, 
and  a  piece  of  softened  bees-wax,  about  a  terah  or  twelfth  part  of 
an  inch  in  thickness,  having  a  circumference  onefourth  greater 
than  the  hole  in  the  plate,  is  placed  over  the  opening,  extending 
fi  short  distance  beyond  the  wire  on  every  side.  The  wax  at  the 
outside  is  brought  to  a  thin  edge,  and  in  also  much  thinner  in  the 
centre  than  where  it  covers  the  wire  surrounding  the  opening  in 
the  plate*  A  sand-moidd  of  the  model,  with  plate  and  wax  upon 
it,  is  next  taken,  and  from  this  a  melallic  die  and  counter-die  are 
obtained.  A  thin  plate  of  gold,  large  enough  to  cover  the  wax 
on  the  first  plwte,  is  now  swaged  between  these  dies,  its  edge 
chamfered  off  and  then  Hohlered  to  its  jdace  on  the  plate.  It  may 
bi*  secured  during  soldering  either  by  iron-v^ ire  clamps  or  by  gold 
rivets,  A  sectional  view  of 
the  cavity  is  represented  in 
Fig.  25t3.  The  teeth  are  ad- 
justed  and  soldered  in  the 
same  manner  as  in  the  case  of  j 
other  plates. 

The  Cleaveland  cavity 
causes  the  plate  to  adhere  with  great  tenacity,  and  as  from  its 
shape  it  is  impossible  for  the  mucous  membrane  to  fill  it^  the 
traction  of  this  cavity  is  constant.  A  serious  objection  to  its  use 
\B  the  great  irritation  it  excites  in  the  raucous  membrane  in  the 
majority  of  cases. 

The  simple  cavity  plate  emplnyed  by  Dr.  Jahial  Parmly,  of  New 
York,  and  patented  by  Mr.  Gilbert,  of  New  Haven,  may  be  formed 
with  as  much  ease  as  the  ordinary  plate,  and  in  most  cases,  will 
answer  as  well  as  any  other.  The  process  of  farming  a  plate 
of  this  sort  is,  first,  to  place  a  piece  of  softened  wax  on  the  centre 
of  the  model.     In  the  centre  it  i^hould  be  about  the  tenth  part  of 


Fig.  25*i 
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Fig.  257. 


an  inch  in  thickness,  gradually  (liminiahiiig  to  the  circumfeirflce, 
ariJ  about  three-fourths  of  an  inch  in  tliiimiHer.  With  llie  model 
thus  prepared,  a  metallic  die  and  counter-die  are  tnade,  pUtf 
swagedt  &c.^  in  the  manner  already  described. 

Fig*  257  represents  a  sectional  view  of  a  plate  of  Om  tloirip- 

tion.   If  it  is  deMred  U  Uve 

tatcral     cbambem     in   ibr 

lil||iii;i^|i;  \  plate,    three  pif«c«  of  wu 

are  placed  on  tb«  planter 
model  instead  of  one.  One 
may  be  plitced  in  the  oeatm. 
aft  already  des^cribati  iod 
one  on  the  slope  of  the  alveolar  ridge  on  each  side. 

When  it  fs  desirable  to  make  a  cavity  with  sharply  defai*^ 
btirder,  the  projection  on  the  model  should  have  a  di*adtHl  k1^ 
instead  of  u  gradual  «lope.  A  second  plate  a  little  Urj^rtlwl 
the  projection,  should  be  switged  with  the  bnse-phite.  From  tW 
base-plate  the  projection  is  to  be  cut  out,  and  the  smaller  plilf 
soldered  over  the  opening.  For  hard  raouthj*  the  thickaef*  ^( 
the  main  plate  will  give  8ufl5cient  depth  of  canity;  in  thitCMf 
no  projection  is  to  be  placed  on  the  model. 

The  remarks  which  we  have  thus  far  made  upon  cavity  pl*«rt- 

Fio    2fV8. 
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apply  to  entire  dentures  for  the  upper  jaw*  But  they  are  iff^ 
cable  to  partial  cases  in  the  upper  jaw.  In  no  cmae  biei^i? 
to  be  placed  in  a  lower  jaw  plate.  With  a  cavity  plala,  4* 
loss  of  a  single  tooth,  or  any  number  of  teeth,  may  be  rtfJ^d 
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wrlthout  the  ai<l  of  clasps^  or  with  nvily  the  use  of  stays  or  half- 

elasps  to  Eteacly  the  piece.     The  injurious  effects  liable  to  result 

from  the  use  of  clanps  which  have  already  been  DOticed,  are  obviated 

by  applying  the  atmui?pheric-pressure  principle  to  partial  cases. 

So  successful  has  the  use  of  cavity  plates  been  in  the  hands  of 

Ihe  author,  that  he  rarely  finds  it  necessary  to  employ  clasps. 

The  size  of  the  phite  which  he  employs  for  a  single  incisor,  or 

T  two  or  three  front  teeth,  is  indicated  by  the  dotted  Hue  on 

e  jdastor  model,  as  represented  in  Fig.  258.     When  more  than 

o  ur  three  teeth  are  required,  a  larger  plate  may  be  employed. 

he  sixe  of  the  cavity  is  also  represented  ;  but  the  artist  has  made 

too  large,  carrying  it  too  close  to  the  front  edge  of  the  plate. 

some  cases  it  may  be  better  to  run  the  plate  back  on  the  sides 

ttb  lateral  cavities  and  stays,  cutting  it  out  in  the  centre.     In 

ig*  259,  such  a  plate  is  seen  with 

ays  attached,  but  the  lateral  cavities 

rre  not  marked. 
Prof.  Austen  dispenses  with  the 
|pa?ily  not  only  in  full  permanent 
l^lates,  but  also  in  most  partial  eases. 
^'e  are  satisfied  that  the  vacuum  cavity 
|k  too  often  used  as  a  substitute  for  accurate  workmanship*  When 
1  piece  of  dental  mecluuiism,  made  for  a  mouth  in  which  absorp- 
lion  is  complete,  is  firm  when  first  introduced  (by  aid  of  a  cavity) 
find  afterward  loosens,  it  gives  strong  evidence  of  such  suhstitu- 
kon.  The  cavity  becomes  filled  with  the  enlarged  membrane, 
ko  longer  acts  as  a  vacuum,  and  the  imperfect  adaptation  of  the 
llate  is  revealed.  Whereas,  the  plate  without  cavity,  perhaps 
t  very  firm  at  first,  daily  improves,  provided  it  is  accurately 
;ed  and  the  mouth  undergoes  no  change.  Again,  and  lastly, 
ien  a  cavity  is  used  in  a  plate  that  needs  none,  except  perhaps 
for  the  first  few  weeks,  the  adaptation  of  the  plate  alone  retains 
pM  piece ;  the  cavity  ceases  to  act  as  a  vacuum  cavity,  and  the 
proof  of  this  is  seen  in  the  fact  that  it  leaves  no  mark  on  the 
Ifiembrane.  It  is  then  useless  except  to  relieve  pressure  over  the 
Ipentral  hard  parta  of  the  mouth.  Hence  the  propriety  of  Prof, 
|liust(tn*s  rule,  '^  Use  the  vacuum  cavity  in  a  minority  of  cases,  and 
pever  make  it  more  than  half  a  line  deep  for  soft  surfaces,  or 
fne  fourth  uf  a  lino  for  hard  membranes,*' 
47 


CHAPTER     SIXTEENTH. 
POBCELAIN  BLOCK  TEETH. 

The  perfection  to  which  the  manufactore  of  Wock  tt^ 
BOW  arrived  renders  this  description  of  subsiitme  for  ihe  Iodic 
the  natural  organs  superior,  in  many  respects,  to  singW  ^»* 
teeth.  The  objections  that  formerly  existed  lo  their  me  hu. 
one  after  another,  grudually  disappeared  before  tlie  marcbf 
improvement,  which  ha«  been  as  actively  and  aa  sticcf«folh  u 
work  in  this  as  in  any  other  department  of  dental  art.  Bn 
more  time  and  more  close  and  per.^evering  application,  an?  B*e» 
8ary  to  obtain  a  thorough  knowledge  of  this  than  aboottiftT 
other  hranch  of  practical  dentistry;  also,  more  constant  [ 
is  required  to  keep  the  hand  trained  to  the  reqaiaite  skill  Ty^ 
preparation  of  the  various  materials  which  enter  into  the  tm- 
position  of  block  teeth  requires  some  knowledge  of  chemifti;; 
and  lo  incorporate  the^e  materials  together  after  ihey  bufe  M 
prepared,  and  mould  them  into  a  denial  substittite,  demiml  A» 
nicest  and  most  Bkillful  manipulation.  The  ^lighte^t  errorintk 
preparation  or  mixing  of  the  materials  will  ofu'^o  give  i  r- 
entirely  different  from  the  one  aimed  at;  and  teeth  made  bj  a.t 
ferent  persons,  or  at  different  times  by  the  same  pi*n<cm,  £w« 
the  same  recipe,  may  differ  widely  in  appearance, dcpeadiat; oat 
manner  in  which  they  have  been  mixed,  worked  or  fired- 

In  the  description  which  we  propose  to  give  of  tlie  mmnnff* 
making  and  mounting  Idock  teeth,  we  shall  begin  by  enomerstitf  J 
the  materials  that  enter  into  their  eompositiou. 


SrUCIOLS  AND  ALLMINOUS  MATERIALa 

Porcelain  teeth  are  composed  of  two  fyortions;  04ie  if  cal 
tlie  Bony,  and  the  other  the  BNAMtfU     The  body  li  oonpi 
principally  o(  ffMwpar^  ^ihx  and  kaoim;  aiid  lb»  riiiill  ^1 
ftld-wp^tr^  with  a  small  trace  of  miex  and  eolarmff  aaltfiaL  T^ 
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p-icnis  metallic  oxidea  or  metala,  reduced  to  a  &tate  of  minute  di- 
nsion,  are  the  materials  used  for  the  purpose  of  giving  the  necea- 
isarj  shades  of  color. 

Feld-^par. — This  mineral,  commonly  called,  by  porcelain- 
iforkers,  9par^  occurs  in  a  crystalized  ghape^  in  the  form  of 
oblique,  rhomboidal  prisma,  and  is  of  a  white,  gray,  red,  brown, 
green,  yellow  or  blui&h  color.  But  thtt  orjly  kind  suited  for  use  in  the 
^atiufacture  of  porcelain  teeth  is  the  pure  white.  It  consista, 
.According  to  Ilo«^,  of: 

Silica, 68.50 

Alu:nina, 
Potash* 
Lirae,  . 
Oxide  of  Iron, 


100. 

It  '\&  found  near  Boston,  at  New  Bedford,  Oakham  and  West 
Springfield,  MasaaoliUHetts;  at  Ticonderoga,  New  York;  near 
Philadelphia,  Pa*;  near  Wilmington,  Del;  near  Baltimore,  Md.; 
and  in  various  other  phiees  in  the  United  States,  But  the  Wil- 
mington,  Philadelphia  and  Boston  spars  are  regarded  as  tlie  beat 
varieties  for  porcelain  block  teeth* 

Previously  to  use,  it  i^  put  in  a  furnace  and  heated  nearly  to 
a  white  heat,  then  thrown  into  cold  water.  It  is  then  broken 
into  »ma)1  pieces,  freed  from  impurities,  and  ground  in  a  mortar 
or  mill  to  fine  powder,  or  until  it  will  pass  through  a  sieve  of 
No.  I*  bolting  cloth*  Feld-spar  ia  easily  fusedj  and,  when  tho- 
roughly mixed  with  silex  and  kaolin,  its  fusion  imparts  to  the 
ma8s  a  aemi-translucent  appearance. 

Silex* — Flint,  quartz  and  white  sand  are  the  purest  Vfirieties 
of  silex.  For  porcelain  teeth,  the  crystuline  form  is  the  best; 
this  is  found  in  great  aljundance  in  various  parts  of  the  United 
States.  It  is  prepared  for  use  by  heating  it  to  a  white  beat, 
then  plunging  it  in  cold  water,  and  afterwards  reducing  it  to  a 
fine  powder  in  a  quartz  or  wedge  wood  mortar. 

Kaalin, — This  is  the  Chinese  name  for  porcelain  clay,  Bede 
of  kaolin  are  formed  in  nature  by  the  slow  decomposition  of  the 
feld*«par  of  granite  hills,  which  is  pnlvfrized  by  the  action  of 
the  elements  and  washed  down  into  the  plains  below.     It  con* 
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sists  of  nearly  equal  proportions  of  a! 
the  result  of  the  decomposition  of  mi 
a  yellowish  or  reddish-white  color  Yi 
Montauk,  Vt. ;  at  Washington,  Ct. ;  i 
delphia;  near  Wilmington,  Del.;  in 
Carolina. 

It  is  prepared  for  use  by  washing  it 
coarser  particles  have  settled  to  the 
water  in  which  the  finer  ones  are  susp 
second  vessel,  where  it  is  permitted  t 
of  the  kaolin  has  settled  to  the  hot 
poured  off,  and  the  kaolin  dried  in  the 

There  are  other  varieties  of  clay  v 
answer  quite  as  well  as  the  porcelain, 
is,  of  course,  preferable.     Two  kinds 
which  shrink  but  very  little  in  baking; 
and  the  other  of  a  bluish-white,  color 
attached  to  clay  as  a  constituent  of  po 
time  than  formerly.     Many  dispense 
altogether. 

COLORING  MATEl 
The  materials  used  for  coloring  por< 
before  stated,  metals  in  a  state  of  m 
oxides  mixed  in  certain  proportions  y 
The  following  are  the  principal  metah 
purpose : 

MetaU  and  Oxides  Used, 

Gold  and  its  Oxides, 

Purple  of  Cassius,  . 

Oxide  of  Manganese, 

Oxide  of  Cobalt, 

Platina  Sponge  or  Filings, 

Oxide  of  Titanium, . 

Oxide  of  Silver, 

Oxide  of  Uranium, , 

Of  the  above,  gold  and  its  oxides,  pi 
titanium  are  the  most  important.  Wit 
and  tint  required  may  be  obtained. 
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Meiallw  Gold, — This  may  be  prepared  for  use  by  grincling 
[old,  in  filings  or  in  leaf,  with  a  small  quantity  of  spar  in  a 
^ortar,  or  on  a  slab,  tiutil  reduced  to  a  fine  powder;  or,  if  there 
^  any  doubt  with  regard  to  its  purity,  the  following:  method 
lay  be  adopted ;  Melt  in  a  crucible  with  borax,  twelve  parta 
Hire  silver,  four  parts  gold,  and  one  part  tin,  stirring,  while  in 
I  fused  state,  until  the  gold  and  i^iiver  are  well  mixed.  It  may 
len  be  poured  into  an  ingot-mould,  rolled  very  thin  and  cut 
Dto  email  pieces,  or  granulated  by  being  poured  into  a  vessel 
Ontalning  water  in  rapid  motion.  The  whole  mass  is  then  col- 
Bcted,  put  into  an  evaporating-ditih  and  nitric  acid  poured  on. 
(Then  this  has  become  completely  saturated  with  the  silver^  it  is 
oared  ofi"  in  a  vessel  containing  water,  and  fresb  acid  added, 
nd  the  action  continued  until  the  wliole  of  the  silver  m  deeom- 
K»sed  or  dissolved,  which  maybe  known  by  the  colorless  sippear- 
Dcje  of  the  fumes.  The  pure  gold  remaining  at  the  bottom  of 
he  dish  is  washed  until  completely  free  from  acid.  A  simpler 
nethod  of  obtaining  a  fine  powder  consistjjs  in  precipitating  a 
Dlution  of  chloride  of  gold  by  means  of  proto-gulphate  of  iron; 
»en  w&Bhing  the  precipitate  with  dilute  muriiitic  acid  to  remove 
U  trace  of  iron,  and  afterward  with  water  to  remove  the  acid* 

Oxide  of  Qold. — Dissolve  gold-foil  or  pure  gold  in  aqua  ret/ia^ 
t>mposed  of  one  part  nitric  and  two  parts  muriatic  acid;  dilute 
he  solution  with  water  and  precipitate  the  gold  with  a^ua  am- 
Honia,  using  tht*  precaution  not  to  aild  more  than  is  required  (if 
QEceas  of  ammonia  is  added,  the  precipitute  will  be  re-dis- 
olved  and  a  fuluunuting  compound  formed);  then  pour  off  the 
Cid  and  wash  the  precipitate  with  warm  wate^it  until  it  is  com- 
Jetely  freed  from  salt  of  ammonia;  after  which  it  may  be  dried 
wer  a  gentle  fire* 

Platina  Sponge, — This  is  uhtained  by  dissolving  filings  of  the 
etal  in  a  mixture  of  one  part  nitric  and  two  parts  muriatic  acid, 
iluting  the  solution  with  an  equal  quantity  of  water,  and  pre- 
Bpitating  the  platina  by  muriate  of  ammonia;  this  is  after- 
ard  separated  J  by  filtration,  in  the  form  of  a  yellnw  powder, 
bich,  on  being  exposed  to  a  red  heat,  will  leave  fine  platinum 
I  the  form  of  a  dark  lead-colored  spongy  mass. 

Purple  of  Comiufi.- — Recipe  No.  1.  This  is  a  compoutid  of 
1  and  tin,  and,  according;  to  Th<?nard,  is  thus  made:  Dissolve 
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the  gold  in  a  mixture  of  one  part  mnri 
acid,  diluting  the  solution  with  water,  fil 
with  a  very  large  quantity  of  water.  ' 
aqua  regia^  composed  of  one  part  nitri 
and  to  every  pint  add  one  hundred  and 
of  soda.  The  tin  should  be  pure  and  a 
pieces,  waiting  for  each  one  to  be  dissol 
other.  The  operation  should  be  condu^ 
very  slowly.  After  it  is  finished,  the 
about  one  hundred  times  its  volume  of 
lution  of  gold  is  now  placed  in  a  jrlasi 
tin  added  to  it,  drop  by  drop,  stirring 
rod,  until  the  liquid  assumes  the  color  < 
precipitate  has  settled  to  the  bottom  oi 
poured  oflF,  and  the  precipitate  washed  8 

Purple  of  Casstus. — Recipe  No.  2. 
mixture  of  one  part  nitric  acid  and  thr 
or  porcelain  vessel,  applying  a  gentle  h 
and  add  a  large  quantity  of  water.  T 
common  salt,  which  instantly  causes  a  d 
fall;  this  is  the  chloride  of  silver,  wh 
washed  and  dried.  Next  take  a  hessiai 
and  a  half  times  as  much  carbonate  o: 
ride  of  silver ;  place  in  a  strong  fire,  at 
gradually.  When  melted,  remove  the 
silver  to  a  convenient  form.  Now  take 
pure  gold  48  grs.,  pure  tin  36  grs.  Pu 
crucible,  cover  well  with  borax,  and  me 
pour  the  melted  mass  immediately  into 
a  wooden  or  porcelain  vessel,  to  granuh 
cles,  melt  and  granulate  again,  repeati 
three  times,  so  as  to  mix  the  metals  thi 
ing  the  metal  each  time  with  borax, 
higher  than  is  necessary  to  melt  it,  as  tl 
be  lessened  by  oxidation. 

Put  the  alloy  in  a  porcelain  evapora 
acid  to  decompose  the  silver,  hastening 
heat.  Should  the  acid  cease  to  act  bel 
solved, — which  may  be  known  by  the  i 
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•must  be  poured  ofT,  and  fresh  acid  added.     When  the  ailver  is 

m\\  disi«olved,  pour  off  the  acid,  leaving  the  precipitate  behind. 

Put  thii*,  which  is  the  purple  of  Cassius,  in  a  deep  glass  vessel ;  fill 

it  with  water,  and  stir  with  a  glass  rod;  let  it  stand  until  the 

lediment  subsides;  then  pour  off  and  add  fresh  water,  repeating 

«he  washing  until  the  water  is  free  frotn  all  metallic  taste*     The 

M>urple  of  Cassiua  is  now  dried  in  an  evaporating-dinh,  and  must 

pe  kept  dry  for  use.     The  nitric  acid  poured  off  contains  the 

iilver,  and  may  be  obtained  in  a  metallic  state  in  the  manner 

sbove  described  for  obtaining  pure  silver. 

Oxide  of  Titanium, — This  is  found  in  nature — sometimes  nearly 
|mre,  and  sometimes  combined  with  oxide  of  iron»  The  princi- 
l^al  ores  are:  up hene^  common  and  foliated;  rutile^  i^erijte,  fnena- 
thanite ;  and  octapedriie^  or  pyrainidal  titanium  ore.  The  purest 
fvarieties  should  be  selected  for  use. 

I  Oxide  iif  Uranium. — The  prepared  article,  as  sold  by  chemists, 
icontaina  about  two  part*!  of  the  metal,  and  three  of  the  oxide, 
'in  the  form  of  a  yellow  powder.  It  is  generally  used  as  found 
in  nature. 

Oxide  of  Manganf*%e* — This  occurs  abundantly  in  nature, 
ind  is  obtained  from  chemists  in  the  form  of  a  coarse  black 
ftowder. 

\  Oi^ids  of  Silver. — This  is  made  by  dissolving  silver  in  nitric 
Icid^  and  precipitating  the  silver  by  adding  potash  or  soda  to 
Ihe  solution.  The  liquid  is  then  poured  off,  and  the  precipitate 
ITJUihed  with  water  and  ilried. 

Oxide  f)f  Cobalt — ^The  preparation  of  this  oxide  is  attended 

irith  much  trouble;  but  as  the  quantity  used  in  the  manufacture 

9f  teeth  is  80  small,  we  do  not  deem  it  necessary  to  describe  the 

icess,  ospecially  as  it  can   he  obtained  from  most  chemists. 

here  is  a  preparation  made  from  the  oxide,  superior  to  the  oxide 

ielf  for  coloring  teeth.     It  is  called,  in  popular  language,  the 

hes  of  cobalt,  and  is  made  by  wrapping  the  oxide  in  blue  Eng- 

,sh  laid  paper,  and  burning  it  in  a  closed  crucible*     This  gives 

TO  desirable  tint  to  the  enamel  of  a  tooth   thau  the  oxide 
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COMPOSITION  AND  PREPARATION  OF  BOOT. 

We  shall  give  the  proportions,  in  Troy  weight,  of  four  rmf^ 
for  BODY,  either  of  which,  if  properlj  worked,  will  produce  good 
teeth : 


No.  1, 

Delaware  spar,  12  oz, 
Silex,  2  **  5  dwts. 

Kaolin,  7J  '' 

Titanium,  18  to  36  gra. 

No.  2. 
Delaware  spar,  12  o%, 
Silex,  3  "  8  dwts. 

Kaolin,  8     *^ 

Baltimore  clay,  4     ** 

Titanium,  18  to  36  grs. 


No.  8. 

Delaware  spar,  12  ol 

Silex,  8  - 

Kaolin,  18  dwti. 
Titaniiun,          18  to  38  |Tii 

No.  4, 

Belaware  spar,  16  oi. 

Silex,  3}*^ 

Kaolin,  J  ** 

TitauiuQi, 


Put  the  titanium  in  a  large  mortar,  and  grind  until  it  t«  ri- 
duced  to  an  impalpable  powder;  then  add  the  dilex  ami  grii^ 
from  one  to  three  hours,  or  until  there  shall  be  do  perccptiUt 
grit;  now  add  the  kaolin,  and  grind  from  thirty  minutes  to  ift 
hour  and  a  half;  and,  lastly,  add  the  spar,  little  by  little,  mJ 
grind  from  forty  to  sixty  minuter.  All  the  ingriHlietita  ftbouU 
not  be  ground  equally  fine,  as  the  translncency  of  the  tctlk  b 
increased  by  having  some  coarser  than  the  TesU 

The  materials  may  be  ground  dry  or  in  water.  If  Ui«  ktw 
method  is  adopted,  a  sufficient  quantity  of  water  should,  fro* 
time  to  time,  be  added,  to  form  a  batter  of  the  consistcoee  rf 
cream,  an<l  after  the  grinding  is  completed,  it  may  be  poerti 
on  a  clean  slab  made  of  plaster  of  paris.  As  soon  as  the  ab» 
sorbing  power  of  the  slab  reduces  the  mass  to  the  eotisisieoce  d 
stiff  dough,  it  should  be  removed,  and  after  having  been  beitfa 
for  twenty  or  thirty  minutes  on  a  marble  slab,  it  loiiii  be  p«t 
away  in  a  covered  jar  for  use.  When  the  ingredients  nrtptmA 
dry,  they  may  be  mixed,  a  small  quantity  at  a  tme^  as  tbfj  «t 
needed  for  use.  Many  prefer  having  the  materials  groflad  ii 
this  way. 
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COMPOSITION  AND  PREPARATION  OF  ENAMEL. 

[J  of  the  following  recipes  will  produce  a  good  enamel,  and 
g  them  will  be  found  nearly  every  shade  of  color  and  tint 
red ;  others  may  be  obtained,  if  desired,  by  changing  the 
>rtions  of  the  coloring  ingredients,  but  the  author  has  not 
[  it  necessary  to  do  so.  The  oxides  should  be  reduced  to  an 
Ipable  powder,  and  thoroughly  incorporated  with  the  enamel 


Qrayuh  Blue 

Enamel, 

Yellow  Enamel, 

No.  1. 

No.  1. 

ton  spar. 

2  oz. 

Boston  spar. 

2oz. 

na  sponge, 

igr. 

Titanium, 

10  grs, 

e  of  gold, 

igr. 

Platina  sponge. 

Jgr. 

Oxide  of  gold. 

Jgr. 

No.  2. 

No.  2. 

m  spar. 

2oz. 

Boston  spar, 

2  oz. 

na  sponge. 

Jgr. 

Titanium, 

14  grs. 

e  of  gold. 

4gr. 

Platina  sponge, 

Jgr. 

Oxide  of  gold. 

igr. 

No.  3. 

No.  3. 

yn  spar. 

2oz. 

Boston  spar. 

2oz. 

na  sponge. 

fgr. 

Titanium, 

16  grs. 

e  of  gold, 

igr. 

Platina  sponge, 

igr. 

Oxide  of  gold. 

Jgr. 

No.  4. 

No.  4. 

» 

2oz. 

Spar, 

2oz. 

» 

24  grs. 

Flux, 

20  grs. 

na  sponge, 

igr. 

Titanium, 

10  grs. 

>  1  of  the  blue  and  No.  3  of  the  yellow,  will  produce  an 
lel  that  will  suit  a  larger  proportion  of  the  cases  than  almost 
)ther.  The  coloring  ingredients  should  be  first  ground  very 
fith  five  or  six  dwts.  of  the  spar,  when  the  remainder  of  the 

*  Fuses  at »  somewhat  lower  heat  than  the  yarieties  from  other  localities. 
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gpar  Bhould  be  added  a  little  at  a  tne.  mati 
to  forty  minutes.     The  composiiion  cf  thtr  ±m: 
given  on  the  next  page. 

The  coloring  ingredients  for  the  foOovii^ 
bj  being  ground  very  fine  with  spar. 

Plaiina  Coloring. 


itSkli 


Boston  spar 


1  oz. 


Boaton  apw, 


Platina  sponge,   1  dwt.  12  grs.  Titanium, 


1«. 


Grayish  Blue  Enamel. 

No.  1. 

Boston  spar,  2  oz. 

Platina  coloring,  12  grs. 

Titanium  coloring,  2    " 

No.  2. 

Boston  spar,  2  oz. 

Platina  coloring,  1  dwt. 

Titanium  coloring,  2.J  grs. 

No.  3. 

Boston  spar,  2  oz. 

Platina  coloring,  36  grs. 

Titanium  coloring,  3  grs. 


Sou  L 
Boston  spar. 
Titanium  coloring. 
Platina  coloring. 

Xo.  2. 
Boston  spar. 
Titanium  coloring, 
Platina  coloring. 

No.  3. 

Boston  spar, 
Titanium  coloring, 
Platina  coloring, 


IdwL 


fdltB. 

Hoi. 
3  »lvt«. 
3  grs. 


The  forogoin<]^  are  ground  separately  until  the  coloring  ingre- 
dients are  thoroughly  incorporated  with  the  spar.  By  grinditg 
the  spar  too  fino,  the  life-like  appearance  and  beauty  of  tie 
enamel  will  bo  destroyed. 


(irai/ii<h  Blue  Enamel 

No.  1. 

Boston  spar,  2  oz. 

Platina  coloring,  2  dwts. 

Gold  mixture,  4  grs. 


Yelloic  Enanu'l. 

No.  1. 

Boston  spar,  2  oz. 

Titanium,  10  gr5- 

Platina  coloring,  S  g^^- 

Gold  mixture,    2  dwts.  10  gr:*. 


The  manner  of  preparing  the  coloring  ingredients  for  the  pre 
Otnling  recipe,  is  as  follows  : 


COMPOGITION    AND   PREPARATION    OF   GUM    ENAMEL* 

Platina  Colorintf. — Platina  sponge,  1  dwt.j  12  grs, ;  Boston 
)ar,  1  oz,  2 J  rlwts.,  mix  and  grind  very  fine. 

&old  Mixture, — Dissolve  eight  plains  pure  gold,  in  aqua 
iffia^  then  stir  in  twelve  and  a  half  dwta.  very  finely  ground 
>»r.  When  nearly  dry,  form  it  into  a  ball,  and  fuse  it  on  a 
ide  in  a  furnace*  After  which,  pulverize  it  coarsely  and  keep 
ir  use. 

For  the  yellow  enamel^  first  grind  the  titanium  and  platina 
longe  very  fine,  then  add  the  gold  mixture,  which  should  also 
fc  ground  fine  ;  after  which  add  the  spar  and  grind  until  the 
^loring  ingredients  are  thoroughly  incorporated  with  it.  Enamels 
mde  from  any  of  the  recipes  here  given  may  bo  used  on  any  of 
le  bodies. 

M  Enambl  is  made  with  spar  and  a/riit,  colored  either  with 
leFallic  gold  in  a  state  of  minute  division,  its  oxide,  or  purple 
f  Caj?iiius.  Besides  the  coloring  ingredients,  gum  enamel  frit  is 
ontposed  of  njlux,  made  especially  for  the  purpose,  and  spar. 
K^  shall  first  describe  the  manner  of  making  the  flux. 
I    Flujc. — ^Silex,  4  oz, ;  glass  of  borax,*  1  oz. ;  sal  tartar,  1  oz. ; 

Knd  grind  to  an  in  palpable  powder  ;  then  pack  it  in  the  bot- 
f  a  clean^  light-colored  crucibio.  Cover  this  with  a  slab  of 
lay,  previously  fitted  into  the  top,  and  lute  with  kaolin  or 
>lay.  Now  place  the  crucible  in  a  strong  anthracite  fire,  free 
i'ora  smoke,  and  let  it  remain  until  the  mass  is  completely  fused, 
rhich  will  require  from  an  hour  and  a  half  to  two  hours  and  a 
fcalf,  according  to  the  strength  of  the  fire. 

When  cold,  break  the  crucible,  and  remove  every  particle  from 
lie  flux,  which,  if  it  has  not  become  stained  by  coloring  matter 
n  the  crucible,  will  be  a  transparent  glass.  If  any  portion  has 
lecome  discolored,  this  should  be  broken  ofi",  and  the  remainder 
mlverized,  and  kept  dry  for  use.  Flint  glass  is  sometimes  used 
br  a  flux. 

*    Oiim  Frit^  No.   1, — Metallic  gold  in  a  state  of  minute  divis- 
on,  or  its  oxide,  16  grs.  j  flux,  175  grs. ;  spar,  700  grs. 

*  ClUti  uf  burAX  ia  msile  tj  poiUiig  the  poro  orjAtmlfl  in  a  cleaD  ligbfc-oolored  era* 
lihlfir  tbeti  iilftCdr  the  cruotblo  in  u  oburcoiil  ftrO;,  and  lot  it  rema^in  until  tbe  borax  ms- 
iniDot  A  truDBpftroDt  gUfsjr  nppo&rftnqo.  Now  pour  it  on  a  elcAu  iiiiLrble  eUb,  ftod 
llic>n  ooU«  pulvcriie  and  kc«p  i&  a  weU  itopped  bottJe  to  preveol  it  from  nbBorbiaip 
tur»  fraio  the  i^ir. 
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Put  tLe  ahove  in  a  mortar,  and  grind  on  til  it  h  redoeal  to  i 
impalpable  powder,  which  will  require  from  fire  to  eiglit  liti 
Goustant  labor,  then  p&ck  it  in  m  light  colored  crudblr  wub 
inside  with  a  thin  batter  of  rery  finely  pol^rerixed  §i]ex.and  i 
side  with  kaolin  ;  now  fit  to  the  top  of  the  crndble  a  piece  of  sli 
and  hite  it  down  with  kaolin,  place  it   near  the  fire,  and ' 
dry  i>lace  it  in  a  strong  anthracite  fire,  free  from  smoke,  whm 
it  miut  rem  a  ill  nntil  it  is  fatted,  which  will  reqttirc  from  ui  bo 
and  a  half  to  two  hours^  then  remove  it  and  when  oold*  break  tb 
crucible  and  grind  off  the  silex.     This  done,  it  may  be  brokl 
and  ground  until  it  will  pass  through  a  No.  9  bolting  cloth  siefi 

Gunt  Frtt^  No.  2.^ — Purple  of  Oassiua,  8  grs, ;  flux,  Vlh  \ 
spar,  700  grs.  Reduce  the  purple  of  Cassias,  in  amortirj 
an  impalpable  powder,  then  add  the  flux,  little  by  little,  grindin 
each  time  to  a  very  fine  powder.  Now  add  the  spar,  a  mjiH 
r|u»ntity  at  a  time,  reducing  each  parcel  to  a  very  fine  p'swtlit, 
and  the  whole  to  the  utmost  degree  of  fineness*  To  do  til 
properly,  will  require  from  six  to  eight  hours  constant  labor j 
unless  the  mixing  and  levigation  are  properly  conducted,  \ 
color  will  be  unsatisfactory. 

After  having  reduced  the  mass  to  the  proper  fineDc^MiL,  leb 
the  whitest  sand  crucible  that  can  be  obtained,  fit  a  piece  of  amf' 
fle*slide  to  the  top,  as  a  cover.  Now  cover  the  interna]  ^uriiit 
of  the  crucible  with  a  paste  made  from  finely  pulverised  40 
putting  it  on  with  the  finger.  This  done,  pack  the  frit  into  i 
a  dry  state,  then  put  the  cover  on  and  lute  tight  with 
Put  an  external  coating  of  quartz  on  the  crucible*  tlim 
in  a  strong  anthracite  fire,  and. let  it  remain  until  the  conb 
are  perfectly  fused.  The  time  required  for  this,  will  vary  1 
ing  to  the  size  of  the  crucible  and  the  strength  of  the  fire,  Wtai" 
the  frit  is  completely  fused,  the  crucible  may  be  remored  &«■ 
the  fire ;  when  cold,  break  it  and  remove  qy^^tj  particle  of  forftfA 
matter.  Then  pulverise  until  it  will  pasa  throtigh  aaieveof  ] 
9  bolting  cloth, 


Chim  Enamel^ 

No.  1. 
Frit,  No.  1,  8  dwts*  Frit,  No,  2, 

Spar,  9  to  12  dwts.  Spar, 


No.  2. 

Sdvta 
8  to  18  dati. 


G   MODEL   FOR    BLOCK   TE 

The  spar  shnnld  be  coarsely  ground,  in  order  to  give  the  gum 
a  gi*anular  appearance^  and  the  quantity  of  frit  may  be  increased 
or  iliniiniifbed  until  the  right  color  is  produced.  It  should,  there- 
fore, be  tried  on  test  pieces  of  body  before  being  applied  to  a 
practical  piece.  Frit  made  at  different  times  will  produce  differ- 
ent results*  The  gum-enamel,  No.  2,  is  designed  purticukrlj 
for  body  No.  4,  and  tooth-enamel  No.  4,  but  may  he  used  on  any 
of  the  tither  bodies,  and  with  any  of  the  other  tooth-enamela. 

Having  enumerated  the  materials  which  enter  into  the  compo- 
aition  of  the  body  and  enamels,  and  described  the  manner  of  pre- 
paring and  mixing  them  for  use,  we  shall  proceed  to  notice  the 
method  of  making  and  mounting  the  teeth.  We  shall  begin  by 
describing  the  manner  of  obtaining  an  antagonizing  model  for  an 
upper  set  of  teeth,  and  of  making  the  matrix  for  moulding  the 
body  preparatory  to  carving  the  teeth. 


ANTAGOMZING  MODEL  FOR  AN  UPPER  SET  OF  BLOCK  TEETH. 

The  method  of  obtaining  an  antagonizing  model  for  block  teeth 
is  similar  to  the  one  described  in  a  preceding  chapter,  and  one 
made  for  this  purpose  will  answer  for  any  other  kind  of  dental 
substitute*  A  rim  of  wax  or  of  gutta-percha  about  half  an  inch 
thick,  is  placed  upon  the  lower  or  convex  surface  of  the  plate. 
This  iH  then  adjusted  in  the  mouth,  and  the  patient  requested  to 
close  his  teeth  in  the  wax  with  sufficient  force  to  make  an  inden- 
tation in  it^  an  eighth  of  an  inch  deep.  The  piece  is  now  taken 
from  the  mouth,  and  the  plate  warmed  iso  that  the  wax  may  be 
removed  without  changing  its  shape,  and  another  rim,  correspond- 
ing in  width  to  tijc  length  required  for  the  artificial  teeth,  fitted 
to  the  plate,  which  is  again  placed  in  the  mouth,  and  the  patient 
requested  to  close  his  teeth  gently  upon  the  wax.  If  all  do  not 
touch  the  hjwer  edge  of  it  at  the  same  instant,  it  should  be  trim- 
med off  until  they  do*  The  exterior  surface  of  the  wiix  should 
be  also  cut  away  until  it  describes  the  proper  arch  for  the  buccal 
and  labial  surfaces  of  the  artificial  teeth,  and  restores  to  the  lips 
and  checks  their  natural  contour.  This  done,  the  patient  is  again 
requested  to  close  his  tet'th  upon  the  edge  of  the  wax  with  just 
sufficient  force  to  leave  the  imprint  of  each  tooth. 
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The  plate  is  now  taken  from  the  month,  laid  aside,  ind  xh 
wax  first  employed  is  placed  upon  a  piece  of  pasteboard  or  piprt 
witli  the  side  in  which  the  teeth  were  partially  iiDbciliM,  v^ 
ward*  The  exposed  portion  and  indentationB  are  slightly  oilM, 
and  plaster  poured  on  it,  filling  the  impressions  miyle  by  tKe 
teeth,  extendtuj^  an  inch  and  a  half  behind  the  rim,  aad  llif 
whole  raised  to  a  level  of  half  an  inch  above  the  wax,  A»  w« 
as  the  plaster  has  hardened,  the  edges  should  be  trimmed  ft, 
and  a  crucial  groove,  or  two  or  three  conical  deprei^ions  madi 
in  the  lower  surface  behind  the  wax,  which  may  now  befoftvorJ 
and  carefully  removed^  using  the  precaution  not  to  break  lit 
ends  of  the  teetb.  This  liiilf-model  of  the  articulator  i*  placsl 
upon  a  piece  of  paper  with  the  teeth  upward,  and  the  rim  of  mt 
last  Qsedf  still  attached  ta  the  plate,  is  adjusted  iu  thf  ti!«tliil 
such  a  manner  that  the  point  of  each  shall  enter  the  tm^i 
made  by  tlie  niitural  organs*  The  upper  surface  of  tb«  pUii 
and  model  having  been  previously  oiled,  plaster  is  poured  on  for 
the  formation  of  the  other  half-model  of  the  articulator.  Wka 
the  plaster  has  sufficiently  hardened,  tbe  two  pieces  are  ^p 
rated,  and  the  plate  and  wax  carefully  removed,  to  hi*  o»fHl  ^ir 
the  formation  of  tbe  matrix,  in  which  to  mould  the  body  p»* 
paratory  to  carving* 


MATRIX  FOR  MOULDING  THE  BODY  PREPAHATORT  TO 
CARVING  THE  TEETH, 

Having  obtained  an  antagonizing  model,  the  innide  of  ik 
wax  is  cut  away  until  it  presents  the  appearance  repreH'nUd 
in  Fig*  26Q.  It  should  be  left  a  little  thicker  than  tbv  artificial 
teeth  will  be,  allowance  having  to  be  made  for  *  "  .^c*  ia  lif 
baking,  and  also  for  the  removal  of  a  ym.ill  fai  cams(» 

especially  at  the  part  corresponding  to  tbe  poaition  of  tb»  IMI- 
sors  and  cuspids,  Tlie  plate  and  wax  are  now  returned  to  ti^ 
upper  hulf  of  the  models  and  the  exposed  surfa<»!a  of  Iwlk  sai 
and  model  are  oiled  *  then  a  thick  batter  of  planter  of  fam  h 
poured  on  in  the  manner  described  for  making  the  upper  hdfd 
tbe  antagonizing  model:  this  forms  the  matrix.  As  i4Kiii«itkt 
plaster  has  hardened  sufficiently,  the  edges  arc  trimmei  to  tki 
wax,  tbe  matrix  separated,  and  the  lower  part  of  the 
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g  model  applied.  Vertical  lines  are  now  mado  across  the  wax, 
to  indicate  the  width  required  for  tlio  artificial  teeth.  See  Fig, 
861.     This  done,  the  antagonizing  half-model  is  removed,  the 


Flo.  2G0. 
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atrix  applied,  and  the  line.s  in  the  wax  continued  across  the 
dp^e  of  it,  to  serve  as  a  guide  for  marking  the  width  of  the 
(teeth  prepariitorj  to  narving.  See  Fig.  262,  The  two  parts  arc 
itgain  separateJ,  and  the  plaster  cut  away  from  the  surface  of  the 
^atrix  in  contact  with  the  wjix,  forming  an  open  8pace  between 
it  and  the  edge  of  the  wax,  equ:il  to  about  one- tenth  or  twelfth 
pf  the  width  of  the  wax.  The  matrix  will  now  present  the 
•ppearancCj  wlien  the  two  parts  are  put  together,  represented  in 
Fig,  2G2.     The  object  of  this  space  is  to  provide  for  the  shrink- 


Fio.  262. 
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ftge  in  the  length  of  the  teeth,  consecjuently  its  width  should 
correspond  with  the  amount  of  shrinkage  of  the  body  in  baking. 
Body  made  from  recipe  No.  1,  shrinks  a  little  more  than  that 
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made  from  No.  2,  and  this  a  little  more  than  body  made  from 
No.  3. 

Having  proceeded  thus  far,  the  wax  may  be  removed,  and  a 
coat  of  varnish  applied  to  each  part  of  the  matrix.  The  appear- 
ance of  the  two  pieces  when  put  together  is  shown  in  Fig.  263. 
The  antagonizing  model  and  matrix,  as  will  be  perceived  from 
the  foregoing  description,  consist  of  but  three  pieces,  the  upper 
half  being  common  to  both.  By  this  simple  contrivance,  the 
artist  will  be  able  to  adapt  the  coronal  extremities  of  the  artificial 
teeth  to  the  opposing  natural  organs  with  accuracy,  as  he  can  at 
any  moment  remove  the  matrix-half,  and  apply  the  antagoniiing 
half  of  the  model  to  his  work. 

Some  dentists  are  in  the  habit  of  first  carving  the  teeth  in 
wax,  and  making  over  it  a  matrix  consisting  of  five  pieces— one 
upper  and  one  lower,  and  three  for  the  sides  and  front.  In  this 
the  teeth  are  roughly  moulded.  But  as  they  afterward  require 
trimming,  and  it  is  quite  as  easy,  and  much  more  expeditioufl  to 
carve  them  from  the  porcelain  paste  in  the  first  instance,  a  skill- 
ful workman  can  carve  a  double  set,  after  having  moulded  the 
body  in  a  matrix  such  as  the  one  first  described,  in  an  hour  and 
a  half  or  two  hours. 


MOULDING  AND  CARVING. 

A  block  for  an  entire  set  of  teeth  for  the  upper  or  lower  jaw, 
shrinks  so  much  in  baking,  as  not  only  to  destroy  its  adaptation 
to  the  plate,  but  also  the  proper  relation  of  the  artificial  to  the 
natural  teeth.  This  diflSculty  may  be  measurably  obviated  by 
making  three  blocks,  a  central  for  the  incisors  and  cuspids,  and 
two  lateral  for  the  bicuspids  and  molars.  Some  are  in  ihe  habit 
of  making  four,  but  with  a  good  body,  only  three  are  required. 
The  central  should  be  made  first. 

If  the  composition  for  the  body  has  been-  ground  in  a  dry 
state,  as  much  as  may  be  needed  at  any  one  time  should  be  put 
in  a  mortar,  and  a  sufficient  quantity  of  clean  water  poured  on 
to  form  it  into  a  thick  batter,  stirring  it  until  thoroughly  mixed. 
It  should  then  be  poured  on  a  slab  of  plaster  of  paris,  as  before 
directed,  for  the  absorption  of  the  surplus  water,  and  afterward 
beaten  for  a  few  minutes  on  a  marble  or  porphyry  slab.     Thufl 
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prepared,  the  matrix,  after  having  been  well  oiled,  is  to  be  filled 
irith  the  paste,  patting  it  with  the  fingers  for  a  minute  or  two, 
"or  the  purpose  of  driving  out  the  confined  air. 

As  soon  as  the  water  has  evaporated  sufficiently,  the  paste 
)rotruding  from  the  matrix  may  be  trimmed  off,  the  lower  part 
)f  the  mould  loosened,  but  still  kept  in  place,  and  the  width  of 
he  incisors  and  cuspids  marked  with  the  point  of  a  small  carving 
mife  upon  the  body,  the  notches  across  the  edge  (Fig.  263)  of 
he  lower  part  of  the  matrix  serving  as  a  guide  for  this  part  of 
he  operation.  The  teeth,  however,  should  be  a  little  wider  than 
he  spaces  thus  indicated  on  the  matrix,  so  that  each  cuspid  will 
Kjcupy  one-third  of  the  space  indicated  for  the  first  bicuspid, 
his  being  about  equal  to  the  amount  of  shrinkage  which  will 
ake  place  in  the  front  or  central  block  in  baking. 

After  marking  the  width,  the  outline  of  the  labial  surfaces 
lay  be  traced,  and  the  carving  commenced,  copying  nature  as 
losely  as  possible.  The  teeth  may  be  separated  by  drawing  a 
dread,  held  in  a  small  bow,  between  them.  The  antagonizing 
alf  of  the  mould  may  be  applied  from  time  to  time,  to  enable 
le  artist  to  determine  the  amount  required  to  be  trimmed  from 
lie  palatine  surface.  In  conducting  this  part  of  the  work,  a 
reat  deal  of  tact  is  required,  as  the  slightest  touch,  or  accident, 
'ill  break  the  block — the  body,  in  this  state,  being  exceedingly 
Biider  and  brittle.  If  it  should,  at  any  time,  become  too  dry, 
:;  may  be  moistened  by  applying  a  little  water  with  the  point  of 
he  carving  knife,  or  a  small  camel's-hair  pencil.  The  portion 
ack  of  the  cuspid  teeth  is,  of  course,  to  be  cut  off. 

Having  completed  the  front  block,  it  should  be  loosened  from 
he  plate,  by  gently  tapping  the  part  of  the  matrix  to  which  it 
s  attached,  and  then  removed  and  placed  upon  coarsely  pulver- 
sed  silex,  on  a  muifle-slide.  This  done,  the  matrix  is  to  be  refilled 
irith  paste,  and  the  side  blocks  carved,  making  the  first  bicuspids 
o  occupy  about  one-third  of  the  spaces  marked  on  the  matrix 
or  the  cuspids.  These  side-blocks,  when  finished  in  like  manner, 
ire  removed  and  placed  with  the  central  block  on  the  slide. 

The  only  instruments  required  for  carving  are  two  or  three 
mall  knives,  shaped  something  like  the  blade  of  a  thumb  lancet,  but 
Dore  pointed  and  smaller,  with  a  handle  made  as  light  and  deli- 
cate as  possible. 
48 
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CRUCING.  OR  BISCUITING. 

As  soon  as  the  blocks  have  become  thoroughly  dry,  the  slide  con- 
taining them  must  be  put  in  themuflBe  of  a  furnace,  previously  raised 
to  a  bright  red  heat,  sufficient  to  agglutinate  the  particles  of  the 
composition,  but  not  to  vitrify  the  body.  This  is  called  crucingot 
biscuitingy  and  is  sometimes  done  in  a  charcoal  fire,  in  a  small  open 
furnace,  the  blocks,  in  this  case,  being  placed  on  some  pulverixed 
silex,  in  a  crucible.  But  it  is  most  readily  efiected  in  a  muffle 
furnace. 

If  the  carving  has  been  roughly  executed,  the  shape  of  the 
teeth  may  be  to  some  slight  extent  altered,  and  any  rough  places 
removed  after  the  blocks  have  been  cooled.  They  can  now  be 
handled  without  incurring  much  risk  of  breaking. 

Several  methods  of  attaching  blocks  to  a  plate  have  been 
adopted,  but  the  one  which  gives  to  the  work  the  greatest  per- 
manence and    stability,  consists  in 

Fig.   264.  ,  ,      .  ,        _  ,     . 

soldering  a  band  to  platma  pins  in- 
serted in  the  blocks  behind  the  teeth. 
These  pins  are  sometimes  inserted 
before  the  blocks  are  cruced,  but  as 
the  teeth  are  so  exceedingly  frail  at 
this  time,  it  is  better  to  defer  it 
until  they  have  been  subjected  to 
this  process.  The  manner  of  insert- 
ing them  is  very  simple,  and  consists  in  drilling  two  small  holes 
in  the  block  behind  each  tooth,  immersing  the  block  suddenly 
in  water,  and  inserting  a  pin  flattened  at  the  end,  in  each  hole. 
The  spjice  around  them  should  be  filled  with  "body**  mixed  with 
water  to  about  the  consistence  of  thin  cream.  This  may  be  ap- 
plied with  a  small  camel's-hair  pencil,  or  with  the  point  of  the 
carving-knife.  The  pins  should  pass  from  half  to  two-thiids  of 
the  way  through  the  block,  and  be  about  an  eighth  of  an  inch 
apart,  one  placed  above  the  other.  A  set  of  blocks  for  the  upper 
jaw  with  pins  inserted  are  represented  in  Fig.  2t)4. 
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ENAMELING. 


The  enamels,  when  applied,  should  be  of  the  consistence  of 
cream,  and  if  the  teeth  are  to  have  a  uniform  color,  it  will  only 
be  necessary  to  use  two  kinds,  one  for  the  teeth  and  one  for  the 
gum.  But  in  the  majority  of  cases  three  kinds  are  needed,  a 
grayish  blue  for  the  lower  part  of  the  crown,  yellowish  near  the 
gum,  and  rose  red  for  the^  gum.  The  teeth  should  be  well 
cleaned  before  the  enamel  is  put  on.  The  gum-color  should  be 
applied  first,  then  the  yellow,  and  lastly  the  grayish  blue,  and 
the  beat  method  of  putting  it  on  is  with  a  small  camers-hair 
brush.  It  should  be  of  uniform  thickness  and  come  down  a  little 
below  the  ends  of  the  incisors  and  cuspids,  so  as  to  give  them 
the  translucency  peculiar  to  the  natural  teeth.  A  thin  coating 
may  also  be  applied  to  the  grinding  surfaces  of  the  molars  and 
bicuspids.  It  is  not  required  on  the  palatine  surfaces.  In  ap- 
plying the  gum-color,  care  should  be  taken  to  prevent  it  from 
coming  down  on  the  teeth,  and  at  the  sam^  time  to  have  it  form 
a  well  defined  edge.  The  grayish  blue  should  overlap  the  yel- 
low, blending  the  two  tints  in  such  a  manner  as  to  render  it 
impossible  to  tell  where  the  one  begins  or  the  other  terminates. 

The  enamels  having  been  applied,  the  blocks  are  carefully 
placed  on  a  bed  of  silex  on  the  slide,  and  when  perfectly  dry, 
slid  into  the  muffle  of  the  furnace. 

FIRING  AND  BAKING. 

This  may  be  done  in  a  small  muffle  furnace,  like  the  one  repre- 
sented in  Fig.  265 ;  some  dentists  have  a  furnace  constructed 
difierently,  but  the  principle  and  general  plan  is  the  same. 
A  clear,  strong  fire,  made  of  the  hardest  anthracite  coal,  is 
required  for  baking  the  blocks.  It  is  first  kindled  with  charcoal, 
and,  after  this  has  become  thoroughly  ignited,  the  anthracite  is 
added,  a  little  at  a  time,  until  the  furnace  is  full.  As  the  muffle, 
at  the  high  temperature  required  for  fusing  the  blocks,  and  under 
the  weight  of  the  coal  above,  is  liable  to  sink  down  in  the  centre, 
it  should  be  supported  by  a  rest  underneath,  made  of  fire-clay. 
The  anthracite  coal,  after  it  has  settled  and  become  thoroughly 
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ignited,  should  be  two  or  three  inches  deep  on  thr  top  of  tkr 
muffle,  and  the  opening  through  which  the  fuel  U  introdacei 
closed. 


Fio,  265. 
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The  furnace  being  thus  heated,  the  slide  {j)  miiy  be  ear 
introduced  into  the  muffle  [It)  of  the  furnace,  the  opening  < 
and  the  door  (/)  luted  with  fire-chiy.     Some  dentisU  um  a  i 
piece,  consisting  of  a  small  biscuited  piec^  of  the  **bodT," 
a  little  of  the  touth  and  gum  enamels  on  one  side  of  it,  GikI  I 
the  end  of  a  platina  wire,  projecting  from   the   inner  extTem^y 
of  a  plug  made  of  fire-clay  ( t ),  and  fitting  a  hole  in  the 
of  the  door  of  the   muffle.     By  withdrawing  this,  the  pro^ 
of  the  baking  can  be  ascertained :  but   the  use  of  it  ia  not 
cessary,  to  an  experienced  workman  in  constant  practice. 
persons  are  in  the  habit  of  opening  the  door  of  Uie  muflct  ^ 
partially  withdrawing  the  slide,  when    it   i§  th      r^  *  ^h*  1 
have  been  baked  eufliciently.     When  the   ttm .  i 

fiwed,  and  smoothly  spread  over  the  »turfacej»  to  wbtcli  it  t 
plied,  the  process  hn- 
the  fui'l-otHUiin  '  ijuiv  ,„,-  .>,  .♦ 
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the  fire  by  closing  the  door  to  the  ash-pit,  and  the  furnace  per- 
mitted to  cool.  When  the  combustion  has  ceased,  and  the 
temperature  has  become  so  much  reduced  as  to  permit  the 
introduction  of  the  hand  into  the  muffle,  the  slide  may  be  re- 
moved. If  it  is  taken  out  before  the  furnace  has  cooled,  the 
teeth  will  not  be  well  annealed  and  will  be  very  liable  to  crack 
under  the  blow-pipe. 

FITTING  AND  ATTACHING  THE  BLOCKS  TO  THE  PLATE. 

The  adaptation  of  the  blocks  to  the  base  is,  more  or  less,  im- 
paired by  the  shrinkage  which  takes  place  in  baking,  and  as  it 
is  important  that  they  should  fit  with  the  nicest  accuracy,  it  fre- 
quently becomes  necessary  to  grind  them  before  attaching  them 
to  the  plate.  The  blocks  should  also  be  fitted  to  each  other  so 
perfectly,  by  grinding,  as  to  render  the  line  of  union  scarcely 
perceptible,  taking  the  precaution  to  insert  the  thin  slip  of  paper 
elsewhere  spoken  of.  Very  small  wheels  are  required  in  the 
latter  part  of  the  grinding  process.  Where  the  eye  will  not 
reach,  accuracy  of  fit  may  be  obtained  by  coating  the  plate  with 
oil  colored  with  lamp-black  or  vermillion :  the  spots  on  the  base 
of  the  block  which  touch  the  plate  will  be  colored.  These  are 
to  be  ground  until  the  entire  surface  becomes  spotted  over,  show- 
ii;ig  a  very  general  contact  with  the  plate. 

Having  accomplished  this  part  of  the  operation,  and  antago- 
nized the  blocks  properly  with  the  opposing  teeth,  they  are  re- 
tained in  place  with  a  rim  of  wax,  applied  to  their  outer  surface, 
where  they  join  the  plate ;  the  plate  behind  the  blocks  is  then 
oiled,  and  plaster  poured  on,  filling  the  arch,  and  covering  the 
coronal  extremities  of  the  teeth.  "When  this  has  hardened,  the 
wax  on  the  outside  may  be  removed :  the  blocks  can  now  be 
taken  from  and  applied  to  the  base  without  disturbing  their  pro- 
per relationship.  A  strip  of  gold  is  then  cut  a  little  thinner 
than  that  used  for  the  base-plate,  about  an  eighth  of  an  inch 
wide,  and  long  enough  to  extend  around  the  outside  of  the  entire 
arch  of  the  blocks.  This  should  be  slightly  grooved,  and  accu- 
rately fitted  to  the  plate  along  the  outer  edge  of  the  blocks, 
with  the  grooved  side  toward  them ;  the  plate  then  marked  with  a 
sharp  pointed  steel  instrument,  on  the  outside  of  this  rim.     The 
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plaster  and  blocks  must  now  be  removed,  and  ihe  f*lnp  of  guldMil 
in  its  place  by  wrapping  tbe  plate  with  fine  iron  wire,  Itiubtt 
soldered  at  three  or  four  different  pointy  and  afterward  tU  tU 
way  around  to  the  plate. 

This  outside  l)and  is  somctiraes  swaged  up  or  soldered  oo  be* 
fore  grinding  the  blocks:  in  which  case  the  ^^    '  '    fr'"^ 

accurately  to  it.     A  dexterous  workman  can  i«,      ^  iju- 

band  to  an  irregularly  curved  outline  by  the  operatiun  of  **{»«•- 
ing  or  piining."  The  strip  is  first  **  tacked  *  with  sK»ldrr  lo  tlie 
front  edge  of  the  plate,  and  then  with  pliers*  bent  to  fit  iuf*!'**- 
ture :  any  lateral  curves  rcipiired  in  the  Btrip  are  given  bv  ^■ 
tng  it  on  a  small  anvil  with  the  ^*  p&ne  "  of  a  amall  hamuierj^ 
strip  curving /rom  the  »ide  on  which  the  blow  is  {iIt  i  *  \uu^ 

being  held  at  right  angles  to  ihv  strip.      Others  i  -  jr- 

Bion  of  the  surfaces  of  blocks  and  plate  which  the  baud  is  i» it 
and  swage  the  band.  This  is  more  troublesome,  but  grim  u 
accurately  fitting  band. 

The  blocks  .should  now  be  separated  from  the  plaster,  ««lj«*cw' 
to  the  plate,  and  held  in  place  partly  by  the  rim  jui»t  tolflcrrj 
to  it,  and   partly  by  a  rim  of  wax    placed  on   ihe   iiiMde,    Tlj* 
next  thing  to  be  done,  is  to  apply  a  strip  of  gold  from  a  qaartir 
to  three-eighths  of  an  inch  in  width,  and  of  the  tiiickneiB  irf:l< 
plate,  to  the  lingual  surfuee  of  each  block,      A  pattern  foreK^ 
of  these  linings  is  first  made  by  applying  sheet  lead  or  tin  !«»tk(f 
block,  which  as   it  is  pressed  against  it,  is  perforated  l»y<i»* 
platina  pins*     It  is  then  trimmed  to  the  proper  si&e,  and  b^ 
accurately  to  the  bjise.     This  is  placed   upon  gold  j>7  > 
piece  of  the  same  size  and  shape  cut  from  it.     The  p^ 
in  the  pattern  indicate  the  poiniH  at  which    the   bole*  aftttth  ^ 
punched  through  the  linings ;  this  done,  it  is  applied 
tightly  to  the  block,  and  held  firmly  in   place   by  \h*u 
platina    pins.     The    pms  are    then    filed    off  nearly  up  la 
plate,  attd  the  block  returned  to  its  place,     llie  lintBg 
be  made  to  fit  the  plate  and  the  end  of  the  lining  of  tW 
ing  block  with  the  most  pertect  accuracy.     If  the  inner  cim 
the  block  is  considerable,  or  the  pins  close  together  Of  tvofr 
will  be  found  very  difficult  to  fit  the  lining.     For  ihift 
some  prefer  to  put  small  separate  linings  opposite  Mck 
The  finish  is  thought  to  be  not  *piite  io  neat  ai  iKe 
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lining  ;  but  it  is  claimed  that  tliu  risik  of  breaking  tbe  blocks  in 
backing  and  soldering  if*  much  \vb». 

All  the  linings  having  been  «|>pliLMl  and  the  blocks  adjusted 
to  the  ba»o,  the  teetli  urc  held  in  place  by  a  rim  of  wax  on  the 
inside,  and  the  piece  put  in  the  nuldering  mortiir,  and  otfierwise 
prepared  for  the  process  of  soldering  according  to  ihe  directions 
before  given.  Cautious  heating  up  and  very  gradual  c<i<diiig  is 
especially  necessary  in  the  case  of  blocks,  to  prevent  them  from 
cracking.  The  process  of  Bnishing  is  the  same  a8  that  for  a  set 
of  dingle  teeth  mounte*!  upon  plate. 


PlO.  366. 


Fl».  207  • 


Figs.  2*j6  and  267  repr*'«eiit  a  front  and  palatine  view  of  an 
upper  set  of  block  teeth  mounted  on  a  metallic  base.  The  rim 
on  the  onJside  around  the  upper  edge  of  the  block  is  not  always 
put  on,  but  it  addrt  to  the  strength  and  beauty  of  tljc  piece,  and 
aluo  to  Its  cleanlinesj*,  if  closely  titted,  as  it  always  j?houbl  be,  to 
tbr  blocks- 
There  are  two  other  methods  of  attaching  blocks  to  a  plate. 
The  first  consists  in  making  vertical  holes  through  tfie  blocks, 
one  for  each  tooth,  after  they  have  beet»  cruced.  Tliey  are  at* 
laehed  to  the  plate  by  a  gold  pin,  which  h  either  passed  through 
each  tooth  and  riveted  on  the  upper  side  of  the  plnte,  or  is  first 
soldered  to  the  plate,  and  then  riveted  on  the  grinding  surfaces 
of  the  molars  and  bicuspids  and  the  palatine  surfaces  of  the  in- 
exfiord  and  cuspids.  The  second  mf^ihod  consists  hi  soldering 
pins  to  the  plate  which  pass  into  holes  made  lu  run  jiarallel  to 
each  other,  half  or  twotldrds  of  the  way  through  the  teetii,  one 

•  t1i«  origiDftU  or  n«ftrl7  ftll  the  Ul  use  rati  oris  in  the  (oregomg  ohnpt^r  wero  tit«d« 
for  tbe  AQthor  by  the  late  Dr.  MorttuuT  IJ.  French^  of  Torontu,  Cimiifiii»  (WmcHjr  a 
■Inileftt  of  hiK  l^tir  •  niitnb«r  of  tlie  rectipua  the  ttuthur  h  intlehtixl  tu  thocourtv^y  of 
•eveiul  prnftfMuinttI   friendAy  li»vtog   lurge  «jt{i«3rictioe  ui    this  dopiiriruvnt  of  dental 
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to  each  tooth.  The  pins  in  this  second  method  are  held  in  ti« 
ways.  First  by  a  bashing  of  wood :  in  which  case  the  hdei  h 
each  block  must  be  perfectly  parallel  and  smoothly  drilled,  ul 
the  pins  placed  with  greatest  accaracy.  (The  method  of  plae> 
ing  the  pins  is  the  same  as  that  given  in  page  622  for  a  jivA 
tooth  pin.)  But  in  the  second  way  the  holes  may  be  larger,  roo^ 
and  irregular,  and  less  accuracy  is  required  in  locating  the  pini. 
They  are  held  in  the  block,  and  all  spaces  between  block  isl 
plate  filled,  by  some  plastic  material  which  has  the  property  of 
hardening.  This  may  be  gutta  percha,  Hiirs  stepping,  osteo- 
plastic,  sulphur,  or,  best  of  all,  vulcanized  rubber. 

Of  these  different  methods  the  first,  by  soldering,  is  undoubt- 
edly the  strongest.  Next  in  point  of  strength  is  that  bj  pim 
if  secured  by  vulcanite.  The  most  objectionable  method  is  thit 
of  the  riveted  pins.  The  pins  bushed  with  w^d  make  a  reit 
secure  fastening,  but  require  a  nicety  of  workmanship  vhiek 
very  few  are  equal  to. 

In  making  blocks  for  either  a  partial  upper  case  or  fora 
double  set  of  teeth,  the  process  above  given  may  very  retdilj 
be  modified  by  reference  to  the  directions  given  in  previov 
chapters  for  those  forms  of  dental  substitutes.  It  is  unnectt- 
sary  therefore  to  give  any  further  description  of  the  application 
of  blocks  to  such  cases. 

The  directions  given  in  the  foregoing  chapters  have  reference 
mainly  to  the  setting  of  teeth  upon  gold  plate  ;  since  a  full  knov- 
ledge  of  the  working  of  this  best  of  all  materials  is  absolutely 
essential  to  the  dentist.  But  many  of  these  processes  are  re- 
quired in  the  methods  of  mounting  artificial  teeth  which  form 
the  subjects  of  the  three  following  chapters.  In  the  descriptiun 
of  these  processes,  we  shall  therefore  not  repeat  directions  alreidj 
given,  but  confine  our  description  to  the  steps  peculiar  to  thwt 
methods  respectively. 
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TilE  iJea  of  tiniting  porcelain  teeth  to  a  metallic  base  by  means 
of  a  fusible  .nilicious  composttion,  uriginated  in  France,  where 
the  method  has,  to  some  extent,  been  practiced  since  1820. 
But  Dr.  Fifeh,  who  spent  much  time  in  Fiins,  and  was  well  ae- 
quiiinted  with  the  French  method  and  Dchibarre's  formuhie» 
states,  that  the  latter  had  never  perfected  his  recipes,  or  brought 
them  into  prncticitl  use.  The  compoi*ition  employed  there,  judg* 
ing  from  the  specimens  which  the  author  has  in  his  possession, 
cannot  be  used  in  connection  with  porcelain  teeth  containing  as 
large  a  proportion  of  feld-spar  as  those  manufactured  in  this 
country,  Delabarre*s  compound,  according  to  Dr.  Locke,  re- 
({tiired  3761°  Fahrenheit,  to  fnne  it  completely.  Below  this,  it 
fused  imperfectly  and  was  found  too  fragile. 

The  procesa  now  known  as  the  Contixuous  Gum  consists  es- 
sentially of  a  silicious  pa^^te,  similar  (except  more  fusible)  in 
composition  to  that  of  which  the  teeth  are  made,  which  is  ap- 
plied around  the  bases  and  fastenings  of  teeth  previously  soldered 
upon  a  plate  of  purest  phitina,  and  then  fused  at  a  temperature 
of  about  2200*^  Fahrenheit.  It  take^^  its  name  from  the  fact  that, 
unlike  blocks  or  single  gum  teeth,  it  presents  an  unbroken  con- 
tioQOUfi  gam^  outside  the  alveolar  ridge  as  is  shown  in  Fig.  268. 
It  is  applied  in   two  layers — a  yellow-  pio,  208. 

ish  white  hodt/^  giving  the  general 
contour  of  the  gum,  and  an  enamel 
to  produce  that  correct  imitation  of 
the  natural  gum,  for  which  nothing 
but  ceramic  materials  have  as  yet  been 
found  suitable.  Dr.  Allen  covers  with 
the  same  material,  the  entire  lingual  i?unuce  of  the  plate  and 
also  certain  projections  outside  of  the  molars,  and  above  th© 
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cuspids  designed  by  him  for  the  restorstion  of  the  naftmlhD- 
ness  of  the  face. 

This  falling  in  of  the  features  is  due  to  the  absorplioii  of  d» 
alveolar  ridge,  and  cannot  be  folly  restored  by  an  artifidtl  Kt 
of  teeth,  as  usually  made,  for  the  reason — that  if  the  ndut 
vere  set  out  to  the  original  width  of  the  teeth,  the  ferae  if 
mastication  would  fall  outside  the  absorbed  alyeolos  and  reader 
it  practically  useless.  Dr.  Allen's  device  corrects  this  unkiiig 
under  the  malar  prominence  of  the  superior  maxilla,  and  in  the 
canine  fossa,  and  thus  greatly  aids  in  the  restoration  of  the  bee 
to  its  original  appearance. 

This  process  was  patented  to  Dr.  John  Allen,  in  1851 ;  bit 
the  priority  of  invention  was  contested  by  Dr.  Wm.  II.  Hunter, 
in  a  suit,  the  progress  and  result  of  which  are  well  known  to  til 
readers  of  the  journals.  Dr.  Allen  surrendered  his  patents  of 
1851,  owing  to  certain  defects  in  the  same,  and  in  1856,  a  new 
patent  was  issued  to  him,  for  the  process  as  then  improfed. 
This  patent  also  is,  we  understand,  involved  in  litigation. 

The  process  is  very  generally  known,  as  ^*  Allen's  Continwwi 
Gum,"  the  materials  for  which,  as  prepared  by  him,  canbeol^* 
tained  at  all  the  depots.  The  formulse  given  in  this  chapter,  ue 
those  of  Dr.  Hunter,  and  the  earlier  ones  of  Dr.  Allen.  As  ill 
such  materials  are  more  perfectly  prepared  on  a  large  scale,  we 
think  it  much  better  to  purchase  than  to  make  them. 

A  ^'continuous  gum"  piece,  made  in  the  most  perfect mtniitf» 
^s  only  surpassed  in  point  of  beauty,  by  the  occasional  prodo^ 
tionsof  a  very  few  block-carvers ;  but  so  rare  are  these  specimfltf 
of  perfection  in  block-work,  that  we  may  safely  say,  of  tk 
continuous  gum  work,  that,  when  properly  made,  it  is  the  mtft 
beautiful,  as  it  certainly  is  the  purest  and  sweetest,  thttcinbe 
worn  in  the  mouth,  so  long  as  the  porcelain  covering  mtinttiis 
its  integrity. 

As  regards  this  important  point— durability,  our  own  experi- 
ence does  not  permit  us  to  speak  confidently.  It  was  tbongk* 
when  this  method  of  mounting  artificial  teeth  was  first  tdopte<ii 
that  the  springing  of  the  plate  in  the  act  of  mastication  wooM 
cause  the  gum  to  crack  and  scale  oflf ;  which  did  occur  in  i  \^ 
proportion  of  the  cases.  Although  the  injury  could  be  repaired 
by  replacing  the  loss  with  fresh  composition  and  fusing  it  to  tk^ 
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ractured  edges  of  the  remaining  portions,  and  to  the  plate, 
ret  this  formed  a  very  serious  objection  to  its  use.  But  later  im- 
provements in  the  strength  of  the  compound,  and  also  in  the 
igidity  of  the  plate  and  soldered  backings,  have  so  far  corrected 
his  evil,  that  it  is,  perhaps,  no  more  liable  to  accident  while  in 
he  mouth  than  any  other  kind  of  work.  But,  out  of  the  mouth, 
ts  weight  renders  it  peculiarly  exposed  to  accident,  and  a  fall  is 
ilmost  certain  to  break  one  or  more  teeth,  or  crack  the  si- 
icious  covering  of  the  plate.  Hence,  it  is  necessary  to  impress 
ipon  the  patient  tlie  great  importance  of  the  most  careful 
landling. 

By  uniting  the  teeth  to  each  other,  near  their  base,  and  to 
the  plate  by  a  glazed  porcelanic  material,  the  cleanliness  of  the 
substitute  is  moat  perfectly  secured,  as  all  the  oppnings  beneath 
and  around  them  are  completely  closed,  excluding  the  secretions 
of  the  mouth  and  particles  of  alimentary  substances,  which  have 
not  the  smallest  affinity  for  the  porcelain.  In  this  respect,  they 
are  superior  to  the  most  perfectly  mounted  block  teeth ;  and  the 
labor  of  putting  up  a  set  of  the  former  can  be  performed  in  half 
the  time  required  for  making  and  mounting  a  set  of  the  latter, 
A  person  who  can  mount  single  teeth  well,  may  acquire  a  knowl- 
edge of  this  method,  with  proper  instruction,  in  a  few  weeks : 
for,  although  much  of  the  peculiar  talent,  required  in  block  carv- 
ing, is  needed  in  arranging  the  teeth  and  shaping  the  gum  for 
this  process,  yet  the  details  are  comparatively  simple  .and  may 
soon  be  taught.  Of  course,  much  practice  will  be  required,  es- 
pecially in  the  management  of  the  furnace  heats. 

The  artificial  gum  consists,  as  we  have  stated,  of  two  parts ; 
the  first  is  termed  the  base  or  bodi/^  as  this  constitutes  the 
principal  part  of  the  cement,  and  is  used  for  filling  in  between 
the  teeth  and  building  up  the  gum  on  the  plate ;  the  other  is 
gum-enamel.  The  materials  employed  by  Dr.  Hunter,  in  the 
composition  of  his  compounds  are,  silex,  fused  spar,  calcined 
borax,  caustic  potash  and  asbestos.  The  silex  and  spar  should 
be  of  the  clearest  and  best  quality,  and  ground  very  fine.  The 
asbestos  should  be  freed  from  talc  and  other  foreign  substances, 
and  reduced  to  a  fine  powder.  He  gives  the  following  formulae 
and  directions. 

Flux. — Take  of  silex,  8  oz.;   calcined  borax,  4  oz.;  caustic 


756 


TKETH   WITH    ARTIPICIAl   OOirrfKt?OirS   HtJ*, 


potashj  1  02..     The  potash  is  first  ground  fine  in  a  wedpioeA 
niortor,  and  the  other  niatc^rials  grndiirtUy  nd^cil  until  iWy  art 
tboroughlj  mixetL     Line  a  hessian   crucible  (ass  while  §3  can  W 
had)  With  pure  kaolin,  fill  with  the  mass,  rnid  late  un  a  tx^^dl 
a  piece  of  fire-claj  glah,  with  the  game.     Expose  to  a  clear  su^oig 
fire  in  n  furnace  with  coke  fuel,  for  about  half  an  liour,  or  ontil 
it  is   fused   into  a  transparent  g1a&$,  which  ghould  be  cleir  sod 
free  from  stain  of  any  kind.     Thia  is  broken  and  grtmnd  ootil 
it  will  pass  a  bolting  sieve. 

GranIiLATED  Body. — Spar,  3  oz.;  silex,  IJ  oeu  kaolin,  |os.; 
completely  fused.  Break  and  grind  so  that  it  will  pas^  ltirott|li 
a  wire  sieve  No.  50,  and  again  sift  off  the  fine  particles  wkich 
pass  through  No,  10  bolting  cloth,  which  leaves  it  in  graiw  *!««nrt 
the  size  of  the  finest  gunpowder.  It  may  be  made  of  biH 
porcelain,  fine  china  or  wedgewood- 

B^jDr.^ — Take  flax,  1  oz; ;  asbestos  2  oss. ;  grinding  KhjieiUt 
very  finely,  completely  intermixing.     Add  granulated  ^-^^^  "f* 
OR. ;  and  mix  with  a  spatula  to  prevent  grinding  the  gi  : 
body  any  finer. 

*' Enamels. — ^No.  1.  Flux,  1  oz. ;  fused  spar,  1  •  :  F  : 
ro8e-red»  40  grains.  Grind  English  ro^e-red  extnuM  n  Lh'  ^ 
a  mortar,  and  gradually  add  the  flux  and  then  the  fused  vftr, 
grinding  uutil  the  ingredient!?  are  thoroughly  incorporated.  Cttf 
down  a  large  hcssian  crucible,  so  tlial  it  will  slide  iato  tk 
muffle  of  ^  furnace,  line  with  a  mixture  of  equal  parts  dirt  isi 
kaolin,  put  in  the  material  and  raise  the  heat  to  tkt^  point  a' 
intrijii'aiwn^  not  fusion,  then  withdraw  from  the  muffle,  T^ 
result  will  be  a  red  cake  of  enamel  which  will  ea-nily  IpaTe  iIh' 
crucible,  which,  after  removing  any  adhering  kaolin,  i*  to  ^ 
broken  down  and  ground  tolerably  fine.  It  may  now  \>^  teiteJ. 
and,  if  of  too  strong  a  color,  tempered  by  the  addition  rfrt***^ 
ing>  This  is  the  gum  which  flows  at  the  lowest  heat^  ta%^  ^ 
never  used  before  soldering. 

**No-  2,  flux,  1  OK,;  fused  apar,  2  oz. ;  English  r«x^n^' 
60  grains.  Treat  the  same  as  No.  1*  This  if  a  earn  bt^ 
mediate,  and  ib  used  upon  platina  plates* 

^*  No.  3.    Flux,  1  oz. ;  fused  spar,  8  ox. ;  Englii^b  nr 
grains.      Treat  as  the  above.     This  gum  is  used  in  makiu^  i" 
intended  to  be  soldered  on,  either  in  full  archer  or  in  tbo  teeW^ 
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known  as  block  work.  It  is  not  necessary  to  grind  very  fine  in 
preparing  the  above  formulae. 

"  Covering. — What  is  termed  covering,  is  made  by  the  same 
formalse  as  for  the  enamel,  omitting  the  English  rose-red. 
Being  without  any  coloring  whatever,  it  is  used  for  tempering 
the  above  enamels  when  too  highly  colored,  which  may  be  done 
by  adding,  according  to  circumstances,  from  one  to  six  parts  of 
covering  to  two  of  enamel,  thus  procuring  the  desired  shade. 
When  it  is  to  be  used  for  covering  the  base  prior  to  applying 
the  enamel,  it  may  be  colored  with  titanium,  using  from  two  to 
five  grains  to  the  ounce. 

*'  Investiknt. — Take  two  measures  of  white  quartz  sand,  mix 
with  one  measure  of  plaster  of  paris,  using  just  enough  water 
to  make  the  mass  plastic,  and  apply  quickly.  The  slab  on  which 
the  piece  is  set  should  be  saturated  with  water  to  keep  the  ma- 
terial from  setting  too  soon,  and  that  it  may  unite  with  it. 

"  Memoranda. — In  preparing  material,  always  grind  dry,  and 
use  the  most  scrupulous  cleanliness  in  all  the  manipulations. 
In  all  cases  where  heat  is  applied,  it  should  be  raised  gradually 
from  the  bottom  of  the  muffle,  and  never  run  into  a  heat. 
Where  it  is  desired  to  lengthen  any  of  the  teeth,  or  to  mend  a 
broken  tooth,  it  may  be  done  with  covering^  properly  colored 
with  platina,  cobalt  or  titanium. 

"  In  repairing  a  piece  of  work,  wash  it  with  great  care,  using 
a  stiff  brush  and  pulverized  pumice-stone.  Bake  over  a  slow 
fire  to  expel  all  moisture,  and  wash  again,  when  it  will  be  ready 
for  any  new  application  of  the  enamel.  Absorption,  occurring 
after  a  case  has  been  some  time  worn,  by  allowing  the  jaws  to 
close  nearer,  causes  the  lower  jaw  to  come  forward  and  drive 
the  upper  set  out  of  the  mouth.  By  putting  the  covering  on  the 
grinding  surfaces  of  the  back  teeth  in  sufficient  quantity  to  make 
up  the  desired  length,  this  difficulty  may  be  to  some  extent 
remedied. 

"  Any  alloy,  containing  copper  or  silver,  should  not  be  used 
for  solder  or  plate,  if  it  is  intended  to  fuse  a  gum  over  the  lingual 
side  of  the  teeth,  as  it  will  surely  stain  the  gum.  Simple  platina 
backs  alone  do  not  possess  the  requisite  stiffness,  and  should 
always  be  covered — on  platina  with  the  enamel,  and  on  gold 
with  another  gold  back.     In  backing  the  teeth,  lap  the  backs, 
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or  neatly  join  them  up  as  far  as  the  lower  pin,  in  the  toodi.  sad 
higher  if  aiimls^ible,  and  iii  soldering  be  sure  to  have  tlie  jofH 
90  made  perfect  If/  soldered/' 

The  compositions  originally  employetl  by  Dr.  Allen  eonsisiif 
— Body:  silex,  2  oz.;  flint  glass,  1  oz. ;  borax,  1  ot.x  w««d^ 
wood  ware,  IJ  oz. ;  asbestos,  2  drachms;  fchl-8par,  2  flncKm«^: 
kaolin,  1  dracbm.  Enamel  :  feld-?par>  ^  oz. ;  white  gU^  1  oi.; 
and  oxide  of  gold^  1|  grs»  Since  the  publication  of  the  ^rrnd^ 
edition  of  this  work,  great  iiuprovcmeTits  have  been  tnaJe  Uj  Dr. 
Allien  in  the  composition  and  preparation  both  of  the  boily  iia4 
gum  enamel,  which  are  furnished  by  the  manufactarera  MJidmMj 
be  obtained  at  any  of  the  dentists*  ffirtiishiiig  t^stabli^htaent^  >l 
a  very  moderate  priee. 

The  metals  which  may  be  employed  for  the  ba*^e  in  ihi*  ini*tM 
of  mounting  artificial  teeth,  are,  platitm  or  pure  pall*dxQ&« 
The  common  comnuTcial  article  of  palladium  is  nni  (luri^  aari  i* 
never  ui*e<l  in  this  country.  Platiua,  allciycti  with  from  ii»f  i* 
ten  per  cent,  of  pure  gold  may  also  be  used,  but  it  ta  objectioi* 
able  from  its  liability  to  spring  or  warp.  It  inakc«  a  stifrr 
plate,  and  so  far  has  the  advantage  over  purr  :  *  ^  bat  (ir 
the  reat^on  given  the  purest  metal  Hhoithl  be  &*  Bervo» 

of  its  softness^  it  must  he  userl  thicker  than  gold  plate. 
The  process  of  swaging  the  plate  is  the  aaute  ms 

It  must  be  often  annealed,  and  gradually  eairried  i .-...   Itvp 

depressions,  for  its  softness  makes  it  more  liable  than  golil  ta  W 
torn,  made  thin,  or  punched  through.  A  narrow  rim  paitiaily 
turned  up  is  to  be  left  aroujid  the  outside.  The  proecM  rf 
articulating,  etc.»  is  similar  to  that  for  g^dd. 

In  adjusting  the  teeth  accurate  grinding  is  tiniiecv«iary»  Nl 
each  tooth  should  touch  the  plate.  Part  of  each  baekirtp  shooM 
lap  over  the  adjoiniug  ones,  and,  behind  the  six  front  l^*^ 
should  also  be  lapped  over  an  ad<Utioiinl  narrow  band,  to  . 
greater  rigidity  to  the  plate.  In  tbia  process,  therv  i»  pmi 
opportunity  to  give  to  the  teeth  that  irregularity  of  arraa^^fstf h 
wliieh  forms  one  of  the  eharacteri.Htics  of  natural  teeth;  w^l  [ 
of  which  gives  to  many,  otherwise  excellent  pieeea  kT  wiirit*^ 
unnaturid,  artificial  appearance,  that  shows  great  ilt^fidiOCji 
the  cultivation  of  dental  frnthttieM, 

Before  backing  the  teeth,  the  piece  may  be  tried  tiidar»*<^ 
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and  any  inaccuracy  of  articulation  readily  corrected.  After 
they  are  backed,  the  piece  should  be  set  in  a  mixture  of  plaster 
and  asbestos  (Dr.  Allen  prefers  asbestos  to  sand),  resting  on  a 
muffle-slide,  and  coming  up  around  the  outside  of  the  teeth  to 
keep  them  in  place.  The  solder  used  must  contain  no  trace  of 
either  silver  or  copper,  as  they  will  stain  the  gum-enamel  and 
body,  but  must  be  either  pure  gold,  or  alloyed  with  about  iSve 
per  cent,  of  platina.  Borax  may  be  used,  not  in  this  case  as  a 
flux,  for  where  there  is  no  oxidation  no  flux  is  required,  but  to 
tack  the  pieces  of  solder  to  place  until  ready  to  flow.  The  slide 
is  then  gradually  carried  into  the  muffle,  and  the  whole  piece 
raised  to  the  melting  point  of  the  solder. 

The  form  of  furnace,  and  rules  for  the  management  of  the 
heat,  are  the  same  as  before  given  for  block-work.  The  heat 
required  for  this  is  not,  however,  so  great  as  that  required  in 
block-work ;  the  gold  and  the  continuous  gum  materials  fusing 
at  about  2200°  Fahrenheit. 

Having  thus  soldered  and  cooled  off  the  piece  very  gradually, 
it  must  be  thoroughly  washed,  so  as  to  remove  every  particle  of 
investment.  Then  with  a  camel' s-hair  brush  and  small  knife, 
such  as  is  used  in  block-carving,  the  spaces  between  the  teeth 
and  plate  arc  to  be  perfectly  filled  with  a  finely  compacted 
paste  of  body  and  rain  water.  The  paste  must  be  applied  very 
moist,  so  as  to  exclude  the  air  and  run  into  all  the  spaces;  then 
dried  with  cloth  or  blotting-paper,  and  compressed  with  the 
knife.  If  the  lingual  surface  of  the  plate  is  to  be  covered,  this 
should  be  made  rough  by  soldering  small  clippings  of  platina 
over  it,  at  the  time  the  teeth  are  soldered.  The  natural  rugae 
of  the  palate  should  be  imitated  in  the  thin  layer  of  body  which 
is  applied. 

The  work  must  then  be  slowly  and  thoroughly  dried,  and  the 
piece  put  on  a  slide  with  the  coronal  ends  of  the  teeth  downward 
and  imbedded  to  the  depth  oS  about  an  eighth  of  an  inch  in  a 
thick  batter  of  plaster  and  asbestos.  But  if  the  teeth  are  very 
securely  soldered,  it  will  be  best  to  flow  the  body  with  the  plate 
resting,  teeth  upward,  on  the  plaster  and  asbestos  model  on  which 
the  soldering  was  done.  The  slide  is  then  gradually  introduced 
into  the  muffle,  and  subjected  to  a  heat  sufficiently  high  to  fuse 
the  compound — say,  twenty-two  hundred  and  fifty  degrees.  It 
is  then  withdrawn  slowly,  and  completely  cooled.    Usually  there 
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will  be  cracks  and  flaws  which  need  filling  with  paste.  Tb* 
outside  rim  h  ols»»  to  be  turned  dt)wn  over  the  <*dge  nf  the  Wj 
with  hammer  and  pliers,  and  any  defects  at  this  point  filled  njr; 
then  beat  a  second  time  with  the  same  care  as  at  first 

The  piece,  now  ready  for  enameling,  shoald  present  a  sK'oi* 
vitrified  appearance ;  if  too  highly  glared,  it  is  too  mur'h  ilooe, 
and  the  enamel  w  ill  not  take  so  firm  a  hold ;  if  too  ilulMtKtkiu^ 
it  is  not  Btifiiciently  baked,  and  will  be  deficient  in  Btreogtb. 
The  enamel  nmnt  be  applied  moist,  and  is  best  put  on  litk  « 
brush:  mweh  plastering  with  the  knife  makes  it  apt  to  **8;"iB 
baking,  and  for  the  same  reason  it  must  be  heated  vtnf  gnAmSip 
The  layer  of  enamel  should  be  thin  and  irregular,  the  yelloviiii 
white  of  the  body  showing  more  or  le:«s  through  it,  mi  ti  It 
give  the  variations  of  tint  observed  in  the  natural  giiia.  If  i 
thick  and  even  layer  ig  applied^  the  result  will  be  an  imBatartl 
uniform  color,  which  will  destroy  much  of  the  peculiar  beaaijrf 
this  work. 

The  greatest  care  is  necessary,  in  applying  the  paste,  to  ^^ 
move  every  particle  from  the  parts  of  the  teeth  and  pUte  whifi 
are  not  to  be  covered,  as  it  adheres  with  great  lenacitj,  ifii 
roughens  and  disfigures  these  parts.  Much  experience  i^  tbo 
necessary  in  determining  the  exact  heat  necessary  to  dcvebf 
the  full  beauty  and  strength  of  the  work.  Repeated  besting 
either  for  the  firj^t  making  or  for  repairs,  do  not  injure  tW|jAtf 
or  teeth,  provided  proper  care  is  taken  to  heat  and  cool  gi*4t* 
ally ;  and  provided,  in  case  of  repair,  the  piece  is  thoroagbl? 
cleansed  in  strong  soda,  to  remove  all  trace  of  the  Uccti 
secretions. 

This  work  is  peculiarly  adapted  to  full  lower  dentures.  IW 
principles  of  construction  are  precisely  the  same,  only  \ht  flf 
should  be  very  heavy,  and  the  extra  band  beliind  the  six  or  eifitl 
front  teeth  very  thick  and  strong-  Many  nsK?  il  for  pifwl 
cases ;  for  which,  however,  the  author  does  not  regard  il  •*  wU 
suited. 

The  three  distinguishing  advantages  of  the  eontinsoiui  !■■ 
work  are  its  ready  adaptability  to  every  variety  in  sliap*  '^ 
gum  and  arrangement  of  teeth,  its  great  bi  >  d  itt  cxtw* 

cleanliness:  its  three  disadvuuiages  are,  ii:      _  ^le,  its  liaUiff 
to  be  broken  by  accident^  and  its  inapplicability  to  partial  < 
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APPLICATION  OF  VULCANIZED  INDIA-RUBBER  TO 
DENTAL  PURPOSES.* 

The  process  of  hardening  India-rubber  by  combining  it  with 
sulphur  and  subjecting  to  heat,  as  patented  by  Mr.  Goodyear, 
was  in  use  for  a  number  of  years  before  its  application  to  dental 
purposes  was  attempted.  It  was  thus  used  as  early  as  1853. 
Mr.  Bevan,  a  former  employee  of  the  Goodyear  Company,  Dr. 
Putnam,  of  New  York,  and  Dr.  Mallett,  of  New  Haven,  were 
the  first  persons  known  to  the  writer  as  engaged  in  these  experi- 
ments. It  18  quite  possible,  however,  that  others  were  at  the 
same  time  thus  occupied. 

Owing  to  the  exceedingly  cumbrous  nature  of  the  apparatus 
(Dr.  Putnam's  weighed  twelve  hundred  pounds),  and  the  absence 
of  that  knowledge  of  the  material  and  those  appliances  for  it?* 
manipulation  which  experience  alone  could  give,  it  made,  for  a 
few  years,  very  slow  progress.  It  has  been  estimated  that,  in 
1858,  not  more  than  three  hundred  dentists  made  any  use  of  it; 
whereas,  in  1868,  it  is  conjectured  by  Dr.  B.  W.  Franklin  (the 
Dental  Agent  for  the  American  Hard  Rubber  Company,  which 
claims  the  right  to  all  applications  to  the  Goodyear  "  hard  rub- 
ber** patents),  that  nearly,  if  not  quite,  three  thousand  employ 
it  more  or  less  extensively  in  their  practice. 

India-rubber  is  the  concrete  juice  of  several  tropical  plants, 
but  is  obtained  chiefly  from  the  Siphonia  cahuca^  growing  in 
South  America  and  Java.  It  is  obtained  by  tapping  the  trees, 
and  is  at  first  of  a  yellowish-white  color,  but  darkens  rapidly  on 

*  This  chapter  has  been  prepared  by  Professor  Austen,  at  the  request  of  the  publish- 
era,  and  in  fulfillment  of  a  promise  once  given  to  his  late  highly  esteemed  friend  and 
colleagne.  President  Harris.  Into  the  controversies  which  the  introduction  of  the 
ruloaniie  has  given  rise  to,  the  writer  has  neither  wish  nor  intention  to  enter ;  but 
wUly  after  a  brief  review  of  the  materials  and  their  application  to  dentistry,  give, 
as  concisely  as  possible,  a  description  of  some  of  the  apparatus  and  manipulation? 
employed  in  this  process. 
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exposure.  It  is  i^ingulnr  that  this  substance,  now  rpgvdet  m 
absolutely  itidispensahle^  should  have  been  useA  for  fifir  twr 
(from  1770  to  1820)  only  to  eni^e  pencil -marks — whence  u* 
name,  rubber. 

When  once  inspissated,  no  known  menus  can  restore  it  to  it* 
original  inilkv  condition.  It  is  totallv  insoluble  in  witwr  w 
nlcohol;  but  with  strouj^est  ether,  it  forms  n  colorlcs*  •ftltrtiwiL 
III  hot  naphtha,  it  swells  to  thirty  times  it«  bulk;  smLwku 
triturated  in  a  mortar  and  pressed  through  a  siefe.  i<Mm 
II  water-proof  varnish  for  cloth.  It  meki*  at  24%^  F.,  ind  r^ 
mains  fluid  without  change  up  to  500^  F.,  and  bums,  when  ipiitfd. 
with  a  bright^  but  smoky,  flame. 

Cold  sulphuric  acid  and  dilute  nitric  mcid  aff'cct  ii  siigbtiy. 
the  strongest  caustic  potash  does  not  act  upon  it,  iiordocbW> 
rine,  ammonia,  fluo-silicic  acid  and  many  other  powcrfal  agtnti; 
hence  its  great  value  in  the  chemical  laboratory.  Of  it*  mu} 
uses  we  shall  refer  only  to  that  class  due  to  the  proprrtiti  k- 
veloped  by  its  combination  with  sulphur  or  aulphur  eoinpoiiii^ 
selecting  for  description  that  variety  of  this  eaiDbiiutioii  pit* 
pared  for  dental  purpose^^.  and  known  as  dental  vulamki. 

The  crude  imported  rubber  is  cut  into  minute  skredi  bykii*^ 
set  on  revolving  cylinders,  and  thoroughly  waabcd.  It  ii  tki 
dried  and  warmed  and  kneaded  with  twentj*five  per  ociit.  (bj 
weight)  of  sulphur  and  twenty-five  per  cent*  of  best  qiialitTrf Yi^ 
million*  The  intensity  of  the  color  of  the  vermtllioii  orrrcoiiei 
the  jet  (or  deep  brown)  black  of  the  sulphur  and  raliWitl 
vulcanised,  and  gives  it  a  color  more  generally  aocrpiable; 
«l»o  lessens  the  time  r^uired  for  vulcaoistng.  The  mliktr,  i 
phur  and  vermillion  are  all  opaque  8iibstane<e«^  and  can  ar 
themselves,  or  by  any  oombination  with  cither  sabstaiic«i|  k* 
made  to  assume  any  resemblance  to  the  natural  gain,  mhiA  fft^ 
ctdain  alone  has,  thus  far,  been  able  to  imilale*  Tbe  tacorp^A' 
tion  of  other  aobotances  for  this  purpose  has  m*  otber  pftct 
than  seriously  to  impair  the  strength  of  the  oiaUscial.  Hmet 
in  artificial  dentures,  the  rubber  must  bo  kepi  oal  of  npli^ 

The  i|ue^on  of  the  medidnal  action  of  the  venoi' 
pharsl  of  m^reary)  usod  in  vulcanite^  is  now  ihe  sabje 
fire  inqairr.  After  a  few  years  of  carefnl  crfiaerralioi 
part  of  those  who  know  how  to  dislingiusb  reeiUli  J 
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ijueticed,  we  sbftll  be  enabled  to  decide  this  question  on  what 
Hippocrates  and  Sydenham  considered  the  only  true  basis  of 
medicine — namely,  experienee.  Meanwhile,  each  person  inter- 
ested in  the  question  should  aim  to  gather  his  quota  of  cases; 
the  more  extended  the  generalization,  the  more  ftccurate  will 
be  the  inferences  deduced  from  it. 

As  it  is  an  important  point,  and  one  to  which  the  student's 
Httenlion  should  be  directed,  I  shall  give  the  result  of  ray  own 
experience :  also  my  reasons  for  doubting  whether  the  sulphuret 
of  mrrcury,  in  combination  with  the  sulphur  and  rubber,  can 
exercise  any  injurious  constitutional  eifects  ;  having  given  the 
subject  a  very  careful  investigation  long  before  my  attention 
was  called  to  the  discussions  in  the  journals. 

First,  no  symptom  following  the  use  of  vulcanite  plates  haa, 
ill  any  single  case,  come  under  my  observation,  indicating  local 
or  constitutional  medicinal  action ;  but  the  experience  of  one 
person,  although  sufficient  to  prove  the  possibility  of  an  occur- 
rence, cannot,  by  any  rule  of  logic,  establish  the  impossibility  of 
any  asserted  statement.  I  shall  therefore  give,  secondly,  a  few 
reasons  for  believing  in  the  improbability  of  any  medicinal 
action  of  the  vulcanite. 

Pure  ftulphuret  of  mercury  is  reckoned  by  Orfila  as  medici- 
Qally  inert.  Fumigation,  by  vaporizing  the  mercury,  gives  it  a 
medicinal  activity;  but  this  requires  a  temperature  of  600*^  F. 
Therefore,  for  the  development  of  constitutional  symptoms,  we 
must  have  the  presence  of  arsenic  or  of  red-lead  as  impurities 
of  the  sulphuret;  or  the  existence  of  free  mercury. 

First,  as  to  the  impurities  of  arsenic  or  red-lead ;  they  are 
not  found  in  pure  vermillion.  But  even  if  present,  such  poison- 
ous impurity  would  he  rendered  harmless,  because  completely 
invested  by  an  insoluble  coating  of  India-rubber.  A  piece  of 
j^nlcanitc  is  impervious  to  the  fluids  of  the  mouth ;  hence,  no 
of  its  substance  can  be  dissolved,  and  thus  taken  into  the 
stomach.  Any  supposed  medicinal  action  must,  therefore,  come 
from  such  minute  particles  as  may  possibly  be  worn  oflT  the  lin- 
gual surface  near  the  teeth  where  bread-crusts  or  other  hard 
particles  of  food  impinge.  We  have  thus  an  almost  infinitesi- 
mally  small  quantity  of  vulcanite  taken  into  the  stomach,  one- 
third  of  which  is  inert  vermillion,  adulterated  (we  will  suppose) 
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with  three  per  cent,  of  araetiic,  and  this  coated  with  a  ky«r  c^ 
rubber,  winch,  as  previoualj  statecj,  ia  insoluble  in  water,  tko- 
hoi.  ulkulies,  or  weak  acids*  Thiii  very  minute  tmcr  af  ancnic, 
even  if  dives^^ed  of  its  envelope  of  rubber,  would  have  a  |»iitvl; 
homoeopathic  (and,  by  consequence,  not  poisonous)  actioe;  rtikt» 
if  encasud  in  rubber,  which  pervftdofi  every  part  of  the  mattriiL 
it  is  absolutely  inert.  The  same  may  be  said  of  the  le*a  poiioih 
0U8  adulteration,  red- lead. 

Secondly,  as  to  the  mercury,  the  researchea  of  my  corii^igwc*, 
ProfcsHor  Johnston,  with  the  microscope,  and  Profewitur  .M»i^, 
by  chemical  analysis,  have  failed  to  discover  the  $lightoe>t  tm^ 
in  sampleH  of  the  rubber  used  by  me  during  aeverml  year^  > 
have  failed  by  any  mechanical  force  to  presii  out  any  globdn 
nor  have  I  ever,  in  all  my  manipulations,  seen  the  nlightert  ptr- 
tide  of  this  metal,  or  been  able  with  the  tDicroscope  %o  drtca 
it  upon  the  surface  of  any  fini.shed  piece.  The  one  point,  lhr^^ 
fore,  which  I  would  guggewt  as  calling  for  an  extimded  ieritsi  of 
thorough  experiments  and  analyses  is  the  pre^sence  of  free  Bl<^ 
cury  in  the  vulcanized  material,  for  thia  I  regard  m  the  aoli 
agent  that  can  possibly  exert  any  deleterious  actioti  nftmtk 
system.  That  its  presence  is  rare,  I  consider  proven ;  but  ibl 
it  is  never  found,  can  only  be,  with  any  propriety,  a^erkd  ^^ 
denied  after  the  extended  observations  recommencled,  the  ^ 
servers  being  able  to  distinguish  the  minute  crystals  of  sulpkor 
from  globules  of  mercury. 

The  materials  of  dental  vulcanite  are  thoroughly  kneided  If 
hand  and  then  rolled  out  into  sheets  for  U8<%  and  in  this  fdrw  H 
comes  into  the  hands  of  the  dentist.  I  shall  now  proceed  » 
specify  those  points,  in  the  progress  of  the  manipubitioiis  Croolb 
impression  onward,  that  require  modification  in  their  applicttiii 
to  the  vulcanite. 

Impressions,  with  few  exceptions,  most  be  taken  in  jiv» 
The  minute  accuracy  of  plaster  is  not  m  easential  in  i«i|ii(' 
since  the  very  fine  lines  of  the  model  are  partly  !o«  in  tW  & 
and  could  not  be  impressed  on  the  plate;  but  in  the  mlouiitft 
the  faintest  scratch  is  Huthfully  copied.  Hence,  also,  tile  bi^ 
plaster  must  be  used,  and  stirred  until  all  air-bubbles  are  r^ 
moved.  The  absolute  necessity  of  plaster  iQQpr«»«iaii«,  in 
tial  cases  where  vulcanite  is  used,  led  me  to  devtae  tke 
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Isewhpre  described,  of  using  gutia-percha  cups.  The  advan- 
ages  of  a  partial  plaster  impression  thus  obtained  are — first,  the 
xaci  shape  of  the  owLside  of  the  teeth,  each  side  the  space  to 
^e  filled,  permits  correct  adjustmeiit  upon  the  model;  secondly, 
ihe  accurate  shape  of  the  outside  of  the  molars  and  bicuspids*  at 
ihe  point  where  wax  impressions  **drag,"  allows  the  stays  or 
mlf-cltisps  to  be  closely  fitted  to  the  teeth;  thirdly,  the  preci- 
JOD  With  winch  plaster  copies  the  gum  enables  the  operator  to 
dispense   with   any  vacuum  cavity.     But  it  must  be  borne  in 

inil,  that  paniul  impressions  in  plaster  and  partial  pieces  in 
mlcanite  demand  for  their  success  the  utmost  care  and  nicety  of 

anipulation;  a  care,  however,  which  the  result  will  fully 
reward.  * 

Models  re<|uire  no  particular  shaping,  except  the  extension  of 
ihe  hack  part  an  inch  or  more,  so  that  the  model  itself  may 
^rve  as  one-half  of  the  articulator.  This  not  only  saves  time 
ind  plaster,  but  gives  more  accurate  results:  when  the  teeth  are 

1  in  the  wax  plate,  the  model  is  then  separated  with  a  saw 
rom  the  back  part  and  placed  in  the  flask.  In  double  sets,  the 
)ack  part  of  one  model  is  smoothed,  and  the  T  shaped  groove 
cut  and  soaped;  the  extension  of  the  other  model  is  left  rough, 

id  when  the  articulating  plates  are  made,  the  models  are  set 

I  to  their  respective  plates  and  the  space  at  the  back  part  filled 
WiA  plaster.  Partial  models  containing  a  number  of  teeth  re(|uire 
HPother  antagonizer  than  a  model  made  from  a  simple  irapres- 

ion  in  wax  of  the  lower  teeth,  which  will  fit  the  irreguhirities 
if  the  teeth  of  the  upper  model.  Models  for  vulcanite  may  he 
K)uted  with  very  dilute  soluble  glass,  but  no  other  varnish  is 
wlmrssible. 

Antagonizing  plates  are  made  by  moulding  a  piece  of  gutta 
lercha  over  the  model,  kept  very  wet  to  prevent  adhesion.  The 
eutral  part  of  the  plate  should  be  thick  to  give  stiffness  to  tbe 
late;  the  rim  on  the  ridge  should  be  the  exact  length  of  the 
?eth  required,  and  trimmed  oii  the  outside  to  give  the  proper 
yiness.  In  a  lower  set,  the  rim  should  be  stiffened  with  a  piece 
f  heavy  iron  wire.  In  a  full  or  nearly  full,  upper  set,  the 
D press  of  the  lower  teeth  is  to  be  received  in  a  thin  rim  of  wax 
»t  on  the  gutta-percha.     In  a  double  set,  the  rims  are  trimmed 

II  thi-y   touch   urnfivrnily.   and  then   their  relation   marked  by 
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indentations  across  the  lioe  of  contact*     It  is  quite  po«ii}>k 

with  gutta-percha  plates,  to  take  tlie  articulatioti  whh  'in'ii 
accuracy  that  no  trial  of  the  teeth  is  necessary,  ami  little  f  tuv 
grinding  of  the  teeth  upon  inserting  them  in  the  tnoatb. 

Preparatory  to  grinding,  the  thick  articulating  plates  iti«M  k 
removed^  and  thinner  ones  Jtubstituted  of  wax  or  gutts-perdii; 
placing  a  little  foil  or  thin  sheet-lead  upon  the  ridge,  agiia^^ 
which  to  grind  and  fit  the  teeth,  except  in  those  eases  where  ihe 
tooth  19  required  to  fit  against  the  gum  w^ithout  any  inter* etiiflf 
rubber.  The  wax  plate  should  be  from  the  twelfth  to  bf 
twentieth  of  an  inch  in  thickness;  and  as  the  tet'th  are  gnmud 
they  should  be  tacked  to  it  with  softened  or  melted  waju  I» 
grinding,  the  greatest  care  must  he  taken  to  make  cloae  jointi; 
but  the  fitting  of  the  base  requires  none  of  the  accamet  4^ 
manded  in  fitting  gold  plates,  except  when  the  tooth  is  to  W  Kt 
ilirectly  upon  the  gum. 

It  is,  however,  a  mistake  to  suppose  that  a  space  of  half  tn 
inch  can  with  perfect  impunity  be  left  between  the  lortli  loi 
plate.  The  rulcanite  has  a  t^light  shrinkage  on  cooling.  DaGke 
the  shrinkage  of  metal,  which  is  irresistible,  that  of  vuleanilc i» 
control  led  by  the  matrix,  so  that  it  results  in  nu  change  in  tke 
shape  of  the  plate.  This  is  proved  by  the  closeness  with  whirk 
it  is  seen  to  adhere  to  the  model  on  opening  the  matrix.  Bni 
it  takes  place  in  the  direction  of  the  thicknesa  of  the  plsle.  It 
therefore,  a  large  bulk  of  material  is  interposed  between  ^ 
teeth  and  ridge,  it  will  shrink  perceptibly  either  from  theri%^«^ 
from  the  teeth  ;  in  the  first  case  impairing  the  fit  of  the  pit^t, 
in  the  latter  case  loosening  the  hold  of  the  mbber  upoo  ^f 
tooth.  It  is  not  impossible  that  subsequent  modifieatton*  tn  ikt 
time  utkI  manner  of  vulcanizing  may  correct  this  and  sevm) 
other  difficulties  attendant  on  the  hardening  of  very  ihiA 
masses  of  rubber;  meanwhile  it  is  safer  lo  avoid  all  unneowiaij 
clumsiness. 

After  grinding  and  arranging  tlie  tct  ul  tiu-i  n.  t'af^ 

fully  worked  with  a  wax-knife  (constanth  1  in  a  ^aufi 

alcohol  flame),  placing  wax  just  where  the  rubber  is  re^piifT't 
and  uvoiding,  for  the  reason  just  given,  all  excess  of  wax.  Bi» 
process  is  sometimes  tedious,  but  the  time  will  he  uiore  thin 
saved  in  the  process  of  finishing. 


ymjsAmzKB  rubber  process. 


All  forms  of  teeth 

>ther  w(j 


may  be  used  with  the  vulcanite  base,  and, 
used  nmiii  and  ngsiiii,     Con- 


Unlike  most  other  work,  uiay 
liuuous  gum  teeth  can  be  strongly  and  handsomely  arranged, 
provided  the  patient  shows  but  little  of  the  tooth.  Single, 
plain  and  gum  teeth  require  either  to  be  backed  with  gold  Htript^ 
und  soldered,  or  simply  to  have  the  pins  lengthened.  For  this 
purpose  heavy  platina  wire,  say  No.  20,  should  be  cut  into 
lengths,  from  one-fourth  to  three-fourths  of  an  inch  long,  set 
between  the  pins  in  the  required  direction,  and  soldered  with 
pare  gold* 

But  teeth  made  expressly  for  the  work  are  more  convenient, 
Of  these  an  extensive  assortment  is  now  offered  by  the  manu- 
facturers. The  pin  in  these  teeth  is  either  made  longer  than  in 
a  plate  tooth,  or  it  is  headed*  The  former  requires  to  be  bent 
iand  roughened^  and  will  answer  very  well  for  blocks  containing 
several  pins.  But  the  heatled  pin  is  to  be  preferred  in  nio><t 
cases^  and  will  hold  the  tooth  firmly,  provided  it  does  not  set  too 
cloeely  to  the  tooth,  and  the  rubber  is  not  too  thick  an<i  clumsy. 
In  the  first  case  it  will  break  away;  in  the  second  it  will  be 
loose^  from  the  shrinkage  of  the  mass  of  rub- 
ber. Fig-  269  gives  a  very  correct  idea  of 
an  excellent  form  of  tooth i  with  these  double- 
headed  pins,  designed  and  manufactured  by 
Dr.  S.  S,  White. 

The  subsequent  steps   are   peculiar   to  the 
vulcautte  process,  and  demand  a  preliminary 
description  of  the  apparatus,  including  the  vtik*anizer  or  lieaier, 
flasks,  lamp,  and  fixtures  for  packing  and  clumping  the  flaski?. 

From  the  first  ^nilcanizing  apparatus,  weighing  1200  pounds, 
and  requiring  the  constant  care  of  an  engineer.  Dr.  Putnam 
reduced  the  size  and  weight  to  a  Btove  and  boiler  weighing  about 
I  350  ;  then,  in  connection  with  Mr.  Warren,  he  brought  it  down  to 
100^  which  was  considered  the  highest  improvement  of  cast-iron 
vulcanizers.  The  substitution  of  copper,  first  made  by  Mr. 
Brown,  of  Buffalo,  addfd  to  the  strength,  reduced  the  weight, 
and  permitted  the  substitution  of  flame  heat  for  coals.  .*^ome 
of  the  vulcanizers  now  in  use  weigh  only  four  and  a  half 
poan^k* 

There  is  a  limit  to  all  things,  and  this  has,  in  ray  judgment. 


Fig.   2Q0. 


srac, 
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been  passed  in  the  attempt  to  provide  the  eninllcst  nni  ^ 
apparatus  poj^sible.     Those  lieaterB  are  best  which  will  li<r,  s« 
or   three  pieces,  with  space  around    ffir  water»   which  sbcmM 
alwajs  cover  the  flaslcs.     The  flasks,  which  ordmarilr  are  mulr 
entirely  too  small,  should  be  able  to  hold  the  largest  ca#«  witi 
ease. 

Fig.  270  represents  one  of  the  small  vulcanizers  of  Dr.  Han-, 
of  Buffalo,  which  elnims  to  vulcanize  one  piece  in  4U  minment 

320^,  with  only  one  ouuct  uf  al- 
cohol. It  is  a  beautiful  f^ptfiintu 
of  ingenuity  and  worbDatiihif; 
but  I  much  prefer  hi&  thrctyflai 
vulcanizeri? — run  for  a  longtr  MW 
and  at  n  lower  temperature.  M 
to  whether  one  or  ten  mncfi  4 
alcohol     are     consvim*-  ^  W 

gether  unworthy  of  c-  ^rw 

t  ^P^^^  ..  i^P^    Not    that    nnnecc^svjr    eiUtti- 

gance  should  be  eneour&geii;  W 
dental  art  has  suffered  much  from  that  spirit  of  econotot  tt 
the  laboratory  which  puts  33  per  cent,  of  alloy  in  gold  pUl«» 


Pio,  27K 


deals  in  cheap  teethe  and  ihiflb 
more  of  petty  sarings  of  roatfiml 
than  of  raafcing  work  which,  h 
its  beauty  and  durabiiitr,  017 
prove  creditable  both  to  ili«f  pro- 
fession  and  to  the  practiaoDpr. 

Fig.  271  represents  a  f  err  am- 
ple form  of  copper  vulcaaiia, 
Hasks  and  clamp  which  I  katvari 
for  the  kist  three  yean?  with  niiek 
;  satisfaction*  I  have  heated  atA 
gat>  and  varioua  forms  of  mkM 
liimp;  bill  much  prefer  a  p•^ 
tially  self-regulating  Ijimp,  »i»«* 
consumeji  four  ounces  ef  alciM 
— two  for  heating  tip  and  hrt>l» 
mainuiu  the  he«L  Tliif  \mfl 
devised,  upon  hmuring  a  ftW 
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describe  the  principle  of  construction  of  Dr.  B.  W.  Franklin's 
self-regulating  lamp,  (Fig.  272.)  It  is  simply  a  shallow  tin  cup, 
with  a  division  across  the  centre ;  a  tube  runs  from  each  half,  six 
inches  from  the  lamp,  ending  in  two  wicks  made  of  bundles  of 
finest  wire  spread  at  the  top  according  to  the  size  of  flame  re- 
quired, the  larger  of  these  is  for  heating  up,  the  smaller  one  is 
so  trimmed  as  to  keep  the  heat  uniformly  at  the  required  point. 
This  lamp  does  away  with  the  necessity  of  a  safety-valve,  as 
explosion  is  impossible.  But  I  cannot  agree  with  those  who 
think  that  the  thermometer  also  may  be  dispensed  with,  or  that. 
variations  of  a  few  degrees  make  no  difference  in  the  result. 
Alcohol  will  be  found  to  be  the  best  material  for  heating  up,  and 
a  lamp  like  Dr.  Franklin's  very  valuable  indeed,  as  it  makes  un- 
necessary the  constant  watching  otherwise  required.  But  the 
progress  of  every  heating  should  be  from  time  to  time  observed. 
The  quantity  of  water,  the  number  of  pieces  in  the  heater,  some 
accidental  derangement  of  the  metallic  wick,  and  variations  in 
the  temperature  of  the  room,  are  all  modified  agencies  which 
may  eflTect  the  result.  Whereas,  with  a  thermometer  and  oc- 
casional watching,  the  same  degree  of  heat  will  in  the  same  lot 
of  rubber  produce  uniformly,  a  material  having  the  same  elas- 
ticity, color  and  hardness.  Dr.  Franklin's  self-acting  lamp  is 
represented  in  Fig.  272,  giving  an  internal  and  external  view.  A 

Fig.  272. 


minute  description  of  the  lamp  and  its  mode  of  operation  can 
be  obtained  from  the  inventor.  Figs.  273  and  274  represent  the 
form  of  vulcanizer  and  flask,  to  which  the  size  of  the  wicks  in 
this  lamp  are  adjusted. 

What  form  of  vulcanizing  apparatus  is  best,  can  be  ascertained 
only  by  giving  all  a  trial.  The  simple  forms  above  given,  are 
excellent,  and  will  yield  under  proper  management  perfect  and 
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uniform  results.     Possibly  others  mtty  be  b€tt<^;  nwiil 
improbable^  that  inventive  genius,  now  very  busy  in  ihiil 

Fio    273. 

Fi«.  374. 


of  dental  machinery,  will  bring  forth  something  superior  to  ^ 

now  in  use  ;  but  the  limits  of  this  chapter  do  not 
inquiry  into  the  details  of  construction.  I  Hhall  l  ^  1 
manipulations  necessary  for  preparing  the  model,  «ith  m 
arranged  upon  it,  for  the  vulcanizer. 

Set  the  model  in  plaster  in  the  lower  half-flask  A,  {- 
first  saturating  it  with  water  to  prevent  the  too  rapi 

Fnk  2iy 


^  .«r»!fc.'-  ^9 ' 


thi  jo...  ..1.  Trim  smoothly  up  to  the  model;  soap  this  surf 
or  varnish  and  oil  it^  or  cover  it  with  tin  foil ;  thcQ  4rt  cm 
upper  half-fiask  C,  and  ponr  in  a  thin  batter,  Kiimng  it  wtU 
fore  pouring,  and  working  the  plaster  with  a  feiilber  mta  fl 
interstice :  then  set  on  the  cover  D,  and  iipply  tlie  ciiBf 
Before  it  quite  hardens,  wai^h  off  the  pla^te?  with  a  •poti(f|r,ff 
the  out&ide  of  the  fla^^k,  and  h^t  it  get  quite  hard  befurt 
ing  the  two  halves ;  if  there  is  any  uudereuL,  or  in  ea 
thin  lower  riil^^e,  warm  the  flask  so  a«  to  soften  the  wii 
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f&ove  tbe  waxcurefully,  andthe  fla.sks  thei)  present  the  appearance 
howu  in  Fig.  276 ;  tbo  mo4el-lnilf  E  separating  from  the  teeth  amJ 


Fic.  276. 


wax,  contained  in  the  dental-half  IL  If  the  joints  are  not  very 
dosely  fitted,  place  a  little  dry  plaster  over  each  and  touch  with 
a  drop  t>f  waiter  or  diluted  soluble  glai?s,  and  when  hard,  trim  off 
the  surphis  piaster*  Some  prefer  to  pack  with  tin  or  gold* foil. 
Without  Bonu*  such  precaution,  in  opt*n  joints,  the  rubber  wil! 
press  through  and  present  an  unsightly  appearance. 

In  partial  casea  where  no  vulcanite  is  required  outmde  tlie 
arch  and  above  the  teeth,  I  find  it  most  convenient  to  carry  the 
plaster  of  the  model  half  over  the  teeth,  retaining  them  in  con- 
tact with  the  model.  In  which  case  it  will  be  better  to  use  the 
deep  half  H  (Fig.  276,)  for  the  model,  so  that  the  plaster  around 
the  teetli  may  come  level  with  or  slightly  above  the  edge.  The 
Bth  are  thus  firmly  fixed  in  their  exact  position,  and  resist  dis- 
cement,  which  the  separation  of  the  flasks  or  the  pressure  of 

I  the  rubber  might  possibly  occasion.  In  this  way,  should  the 
flasks  chanctr  not  to  come  perfectly  together,  the  result  will  be 
an  extra  thickness  of  plate. 

It  IB  desirable,  however,  in  all  cases,  and  i|uite  essential  in 
most,  that  the  flasks  should  come  perfectly  together.  This  is 
accomplished  by  altention  to  three  points:  softening  the  rubber, 
using  a  proper  quantity,  and  lutving  vents  for  tJie  surplus.  For 
the ^firtti  I  use  a  large  sauce-pan  capable  of  holding,  if  required, 
six  half  flasks  over  about  an  inch  of  water.  When  the  flasks 
are  thoroughly  heated  by  the  steam,  die  rubber  is  placed  on  the 

^OQVer  of  the  jsauce-pan,  and  then,  while  soft,  packed  with  a 
pointed  stick  uud  fingers  into  the  dental-half  of  the  matrix. 
Around  the  teeth  the  rubber  is  packed  in  the  form  of  very  nar- 
row sti  ips  with  points  of  hard  wood,  somewhat  as  foil  is  inserted 


TdLCANIZED    RUBBBR    PROCESS. 


into  a  cavity.     Tlie  remainder  is  packed  either  in  large  itripi, 
or  in  one  piece  cut  to  the  shape  of  the  wax  phite. 

The  Hecond  point  gives  much  trouble  ;  since  too  little  Tuleaaile 
spoils  the  piece,  and  too  much  requires  a  pre^ure  which  iBi; 
break  the  blocks,  displace  the  teeth,  prevent  the  fia&b  bm 
coming  together,  or  force  rubber  into  the  joints.  In  mo»t  etfe 
the  quantity  can  be  correctly  found,  by  having  thesbiris«r 
vulcanite  exactly  as  thick  ad  the  wax  plate,  removing  the  UtUf 
a8  carefully  as  possible,  and  marking  off  its  size  on    '  t«f. 

But  some  irregularly  shaped  caties,  and  most  lower  > ..  ..;  u^ 
admit  of  this  method*  In  these,  I  advise  the  fultowing  »impfc 
method.  Let  the  plate  be  entirely  of  wax  ;  remove  it  all  in» 
the  matrix  and  roll  it  into  a  sheet  the  thickness  of  the  rukk|fa 
cut  the  rubber  a  little  larger  than  this,  then  cut  into  9tnfiii^^| 
pack,  bearing  in  mind  to  put  most  at  those  points  wheri;  thevii 
was  thickest. 

But  the  third  point  must  not  be  neglected;  for  the  error  b 
quantity  should  always  be  nm  the  safe  side  of  excesi^,  and  pfoti* 
sion  must  be  made  for  escape  of  this  surplu;^  by  cm  ting  veati  (H)k 
as  seen  in  Fig.  276,  that  the  halves  of  the  matrix  may  caait 
together  without  too  great  pressure*  It  is  both  imprudeni  ai 
unnecessary  to  make  any  greater  pressure  than  can  be  obtiiftf-l 
with  the  thumb  and  fingers  upon  the  screw  of  the  clamp  (B) 
(Fig.  275),  avoiding  excess  of  rubber,  and  having  it  healed  t» 
212°  Fahrenheit. 

The  flasks,  when  screwed  down,  are  then  transferripd  to  tk 
vulcaniEing  clamp  (Fig.  271),  and  set  into  water  in  the  thIcid- 
ixer.  This  water  should  be  at  the  same  teraperatiire  ii  tfcf 
flasks,  to  avoid  all  possible  danger  of  cracking  the  teeth.  TW 
top  is  then  to  be  screwed  on,  and  the  heatingMip  Hafnr  ap^ei 
It  18  highly  important  that  the  vulcanizer  should  be  steamHigkt. 
and  the  packing  sound  and  securely  placed.  The  bumiiogrf  a 
good  vnlcanizer  is  impossible;  but  it  occasionally  happeaf  tte 
the  packing,  from  imperfection  or  carelessness,  blowi  oitt  TV 
packing  is  often  needlessly  spoiled  by  screwing  down  with  tii 
much  force^  or  when  the  rubber  ta  hot.  A  good  one,  oareMlf 
used,  will  last  six  or  twelve  months,  but  it  mmj  be  vorn  mi  0 
as  many  heatings. 

The  time  occupied  in  heating  up  and  mlcanising  Tariei  viA 
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different  operators.  Drs.  Mallet,  Putnam  and  other  early  ex- 
perinaenters  vulcanized  for  six  hours  or  more.  By  gradually 
raising  the  heat  and  reducing  the  time,  they  subsequently  vul- 
canized in  three  hours  at  310°  FaErenheit.  More  recently,  the 
error  has  been  to  vulcanize  too  quickly  at  a  high  heat. 

Dr.  Franklin  recommends  heating  slowly  at  first,  bringing  it 
in  one  hour  up  to  310°  Fahrenheit,  where  it  is  to  be  kept  uni- 
formly for  two  and  a  half  or  three  hours.  His  more  recent  ex- 
periments '*  have  demonstrated,  that  if  one  hour  is  taken  to 
raise  slowly  to  300°,  and  another  full  hour  to  raise  steadily  and 
gradually  to  320°,  five  minutes  longer  will  complete  the  vul- 
canizing.'' As  thermometers  vary  much,  and  the  rubber  used 
also  varies,  the  best  plan  is  for  every  one  to  vulcanize  trial  pieces 
until  the  required  hardness,  toughness  and  elasticity  is  obtained. 
It  should  curl  under  the  scraper  like  horn,  permit  bending  at  an 
angle  of  at  least  45°,  and  return  to  its  original  shape  unchanged. 
My  practice  is,  to  heat  up  in  thirty  minutes  to  325°  Fahrenheit, 
and  keep  it,  with  great  exactness,  at  that  point  for  ninety  mi- 
nutes, the  vulcanizer  being  perfectly  steam-tight  and  the  pieces 
under  water.  New  rubber,  or  a  new  thermometer,  may  call  for 
a  modification  of  these  figures.  Long  and  low  heats  give  a 
better  material  than  very  quick  and  high  heats.  One  hour  and 
a  half  after  the  vulcanizing  point  is  gained  is,  perhaps,  as  short 
a  time  as  is  consistent  with  the  development  of  the  best  proper- 
ties of  the  rubber;  but  the  material  seems  equal,  in  all  respects, 
to  that  prepared  when  I  was  in  the  habit  of  \'ulcanizing  for  three 
hours  at  300° — 310°.  My  experience  with  short  high-pressure 
heats  has  not  been  satisfactory,  and  I  have  not,  as  yet,  had  the 
opportunity  to  test  Dr.  Franklin's  latest  suggestions.  This  point, 
however,  in  common  with  many  others  in  the  vulcanite  work,  is 
open  to  modification  by  a  more  extended  experience. 

Upon  expiration  of  the  time,  the  flame  is  extinguished  and 
the  vulcanizer  cooled  gradually  as  it  stands;  or  more  rapidly 
either  by  the  escape  of  the  steam,  or  by  setting  the  lower  three- 
fourths  of  the  vulcanizer  in  cold  water.  The  last  method  of 
rapid  cooling  is  preferable,  running  the  heat  five  minutes  longer 
than  when  slow  cooling  is  practiced.  Letting  off  steam  is 
a  very  disagreeable  process,  and  makes  the  plaster  of  the  flasks 
very  hard  to  cut  out.     In  no  case  should  the  flasks  themselves 
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he  cooled  by  contRCt  with  colcl  water^  as  3ome  roifht  chanc*  » 
penetriite  to  the  blocks  and  crack  them. 

It  is  best  to  reraove  the  pluis^tcr,  &c.,  from  the  flaski  widii 
one  or  two  hours  after  vulcanizing.    After  that  time,  the  plasfier 
a&sumes  a  aatid-like,  granular  state,  and  adheres  with  ^rni  t^ 
nacity  to  the  plate.     Tapping  the  edges  of  the  flaBks,  after  Hif¥  I 
ration,  will  dislodge  their  contents  in   mass.     The  pla^tfr 
then  be  trimmed  from  the  piece,  taking  care  thai  it  IJ  prifectij 
colli.     The  adherent  plaster  in  the  dental-half  of  the  ftisk  en 
easily  be  washed  frotii   the  piece  with    a  stiff  brush;   hut  At 
model-half  leaves  a  coating,  that  cling8  very  tenacioiu$1y,  tiiil» 
means  are  taken  to  prevent  it.     Soluble  glas^  measurably  p^ 
vents  this;  but,  better  still,  a  dilute  ethereal  gelation  of  callodiia 
Dr*  Barker's  preparation,  sold  for  thi;^  purpose,  answers  ttiifflh^ 
biy,  and  saves  much  trouble  in  cleaning  up  the  piece. 

The  process  of  finishing  iw  more  tronhlesonie  than  in  the  fjwal 
of  gold  plate.     Several  sizes  of  round   and   half-round  files  i 
necessary  for  finishing  up  the  edges  and  convex  aurfart*;  i 
the  concave  surfaces,  scrapers,  graving-chisels  and  curved  ffl«*»I 
Sufficient  thickness  must   be  left  in  the  body  of  the  pUto  fef] 
strength,  but   the  edges   should  he   chamfered   off,     A  pair  i 
spring-callipers  are  required  to  measure  the  tbiekue.^  of  tkfl 
plate,  if  it  is  to  be  reduced  by  files  and  scrapers.     Much  UK* 
at  this  stage  is  saved  by  an  accurate  shaping  of  the  wax.    Sdo*^ 
operators  next  use  sand-paper  or  emery-cloth ;  others  uj»e  pmnicf* 
stone  on  cork  wheels :  I  always  use,  and  very  decidedly  prrftf'. 
Scoteh-stone,     The  third   step  is   the   use   of  ror  - 

tripoli,  which  cuts  witli  too  keen  a  grit),  cither  on 
with  tallow  or  oil,  which  is  the  more  rapid  process;  or  oa  n^ 
of  some  hard  wood,  with  water,  which  is  the  more  cleanlj.  A 
little  oxide  of  nine  on  a  soft  wheel,  or  on  the  finger,  will  |irt  * 
brilliant  finishing  polish,  but  is  not  essential,  as  the  roltfiMit«» 
can  he  made  to  polish  very  highly. 

After  trying  the  piece,  and  finding  that    no  pfirt  «•!  •  i       a 
requires  alteration,   a    briglit  surface-color    may    ht  g:«»o  K' 
placing  the  piece  in  alcohol  and  exposing  to  the  ?iniV  rayi ' 
six  or  twelve  hours.    Some  regard  this  an  improvement*    In 
tfttnly  does  not  injure  the  quality  of  the  plate,  but  my  ***a  I 
prefers  the  original  mahogany  color  to  the  bright  v ermdli<«a  i 
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'fn  partial  case8^  it  will  prevent  accident  if,  after  filing  the 
e^lges,  a  lump  of  ^utta-perchu  is  fitted  to  the  pahitine  surface  of  the 
pliite.  The  subsequent  operations  can  he  coinluctud  more  ra* 
pidly,  and  with  less  danger,  in  delicately-shaped  pieces.  Vulcanite 
is  softened  bv  heat;  hence  a  piece  is  sometimes  bent  by  revolv- 
ing the  brush-wheel  too  rapidly.  A  piece  that  has  been  in  any 
way  bent  or  warped,  may  be  restored  by  heating  either  in  boil- 
ing salt  water,  or  in  oil  to  about  220*^  or  230*^.  While  suft,  it 
may  be  bent  with  the  fingers;  but,  as  this  guess-work  method  is 
hazardous,  it  is  much  better  to  bind  it  down  upon  a  modeK  which 
is  also  warmed. 

Vulcanite  plates  do  not  require,  either  in  full  or  partial  case8» 
any  vacuum  cavity;  \nit  it  may  be  well,  in  some  full  cases,  to 
relieve  the  pressure  upon  a  hard  palate,  when  combined  with  a 
soft  alveolar  ridge.  This  may  be  done  by  cutting  away  the 
impression,  building  a  hiyer  of  plaster  on  tfie  model,  or  catting 
out  the  vulcanite.  The  last  method  is  the  best,  because  it  can 
fchu»  be  done  only  when  found  necessary.  The  second  method 
is,  to  cover  the  inside  of  the  model  with  a  tliin  wax  plate,  cut 
out  the  size  of  the  cavity,  roughen  and  wet  the  model  at  this 
place,  and  apply  a  thin  layer  of  plaster;  when  hard,  remove  the 
wax,  and  if  necessary  trim  the  plaster  projection. 

Vulcanite  work  may  be  repaired  by  removing  the  broken 
tooth  or  block,  cutting  dovetails  in  the  rubber,  autl  then  filling 
the  space  with  the  new  teeth,  arranging  tbe  wax  and  vulcanizing 
as  at  first.  The  part  of  the  plate  under  the  broken  teeth  should 
be  filled  with  plaster,  and  then  removed  so  as  to  preserve 
the  shape  of  the  ridge  in  case  the  process  of  repair  requires 
that  the  plate  shall  be  cut  entirely  through  at  this  point :  it  is 
Uj  be  replaced  before  applying  tbe  wax. 

The  second  heating  darkens  the  old  rubber,  and  makes  it 
more  brittle;  but  full  cases  will  admit  of  one,  possibly  two  such 
heatings.  Partial  cases  should  be  repaired  either  by  replacing 
tbe  entire  plate  with  new  rubber,  or  riveting  on  a  gold  or  platina 
slip,  to  which  the  new  tootli  is  soldered.  I  decidedly  prefer,  in 
batli  full  and  partial  eases,  the  entire  replacement  of  the  rubber. 
In  doing  this,  there  are  various  ways  of  securing  the  correct 
relation  of  the  teeth  to  the  new  model.     1  shall  name  only  two. 

First,  in  cases  where  the  plaster  model  can  be  drawn  from 
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tlie  plat.— fill  the   palatine    surface  of  the  plate  .fUr  ■  . 
8l>ght  oihng;  let  the  model    have  a  projeeimg  fl^infre  ont,iA.( 
arch;  soap  or  VHrMi.h  this  flange  (which  should  hnve  .iq.r.,i 
cut  into  ,t),  and  run  plaster  upon  this  and  «g«inst  the  oot«J 
the  teeth:  remove  this  plaster  rim,  then  beat  the  plate  in,. 
bath  01-  hoi  oil,  and  take  off  the  teeth  ;  adjust  tl. 
plaster  to  the  model,  set  the  teeth  in   their  n   j  i,Im«p 

„ud  apply  «ax,  etc.,  as  at  first,  and  prepare  for  ^Icninni, 
Sometimes  in  partial  cases  giittn-percha  mav  be  ,«cd  instexl^rf 
plaster  to  secure  the  relation  of  the  teeth  to  the  model 
ceutral  portion  of  the  old  plate  may  be  gener«llj  uw<l 
insteud  ot  !i  new  Vfitx  plate. 

Secon<lly,  in  case,  where  the  model  cnnriot  be  drawn  fror.  tf 
plate,  and  also  in  thase  cases  where,  from  defect  in  the  fti^ 
impression,  a  new  one  b  necessary.  In  some  pariml  ciii<i,tkf 
new  pla.^ter  impression  gives  a  model  nhicli  mftkefl  a  leMd 
arrangement  of  the  teeth  perfectly  ea^y.  In  oiber  ptniil 
ca«es,  and  in  full  sets— run  a  plaster  rim'uround  the  outiiderf 
the  teeth:  remove  it,  and  then  soften  the  plate  abd  drtacH  " 
teeth;  rcphice  the  teeth  in  the  plaster  rim,  then  bend  ii 
iron  wire  m  as  to  toneh  along  the  inside  of  them,  and  ftinv- 
each  tooth  or  block  to  the  wire  with  cement  (resio,  gntta^poch 
and  plaster);  remove  the  plaster  riiu,  then  set  the  teeth  i 
the  new  mo^iel,  and  arrange  new  wax  plate,  etc.;  det« 
wire  with  a  liot  wax-knife,  and  chip  off  the  frnginej*t«  of  | 
cement  as  gently  as  possible,  so  as  not  to  derange  the  pt, 
of  the  teeth.  Special  eases  will  call  for  modification!*  of  ^o^^ 
processes,  of  which  the  limita  of  this  chapter  will  not  pertBit  i 
de!*cripti(»n.  Tim  method  of  repairing  by  the  substimtioD  of  ( 
new  phite  (although  sometimes  very  simple)  is  often  bat  liti 
let^s  troublesome  than  the  original  work,  the  only  labor  i 
being  in  the  grinding  of  the  teeth,  s^^ 

Partial  pieces  can  usually  be  retained  by  stay?*  and  llie  ft  rf 
the  plate.  If  clasp8  are  culled  for,  these  may  be  made  in  iwif 
eases  of  rubber  alone;  but  still  better  of  rubber  slrengtiiffocd . 
by  a  gold  wire,  which  is  to  be  placed  around  tlie  claap.tooth,  JBii 
before  packing  the  rubber.  A  gold  clasp  may  also  be  fitti4  ift«l 
retained  in  the  rubber,  either  by  a  projecting  slip  cif  themm$ 
metal,  or  by  soldering  into  it  one  or  two  platina  pina. 
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is  or  gum  teeth  may  be  8ecured  to  gold  plate  by  vulcanite 
it)j«t4!ikd  of  soldering.  One  method  of  doing  this  has  been  made 
the  (subject  of  a  patent  by  Dr,  A-  M,  Asay  &  Son,  of  Phihidelphia, 
the  details  of  which  can  be  obtained  by  reference  to  them. 
Blocks  with  holes  pa^'sing  partly  or  entirely  through  tbe  teeth, 
vnn  be  very  firmly  secured  by  vulcanite.  Solder  roughened  or 
headed  pins  into  the  plate  opposite  each  hole;  fasten  the  blocks 
lemporarily  wiili  wax,  then  invent  in  the  vulcanizing  flasks,  so 
that  on  separating  the  matrix  the  plate  shall  come  away  in  one 
half-  the  teeth  in  the  other  ;  fill  the  hole^  with  rubber,  and  place 
a  atrip  over  tbe  buse  of  the  blocks;  warm  and  replace  the  two 
halves  of  the  matrix,  and  vulcanize. 

Vulcanite  blocks  may  be  set  on  gold  plates  thus — grind  and 
6t  accurately  to  the  plate ;  run  a  plaster  rim  on  the  outside  of 
the  blocks,  then  remove  the  wax  and  mark  on  the  plate  proper 
points  for  the  insertion  of  platina  loops  or  headed  pins;  remove 
the  teeth  and  solder  these  loops  or  pins  into  holes  punched  or 
drilled  in  the  plate;  re-adjust  the  teetb  in  the  plaster  rim,  and 
fMten  them  in  place,  with  wax  trimmed  to  the  shape  required 
for  the  vulcanite  ;  then  invest  in  tbo  flask  and  vulcanize  as  be- 
fore described. 

This  is  a  very  useful  application  of  vulcanite.  It  loses  one  of 
the  peculiar  advantages  of  the  vulcanite,  the  accurate  fit  of  the 
plate.  But  it  makes  very  strong  work,  and  is  more  cleanly  than 
ordinary  swaged  work  because  all  interstices  are  so  completely 
closed.  It  obviates  two  of  the  principal  objections  urged  against 
l^ttlcanite — thickness  of  the  plate^   and    contact  of  the    rubber 

liost  the  gum  and  tongue.  It  also  dispenses  with  the  accu- 
rate grinding  of  tbe  base  of  the  blocks,  required  in  ordinary 
gold  work,  and  obviates  the  risks  of  the  soldering  process.  I 
think  that  by  the  use  of  an  outside  band,  either  swaged  or 
soldered,  and  a  soldered  inside  liniDg,  thus  showing  merely  a 
narrow  line  of  rubber,  the  greatest  opponent  of  the  vulcanite 
would  find  this  one  of  the  very  best  means  of  securing  blocks 
or  gum  teeth  to  gold  plate,  for  all  full  cases  *ind  those  partial 
rhere  three  or  four  teeth  are  grouped  together* 


Of  the  peculiar  adaptation  of  the  vulcanite  material  to  the 
correction  of  irregularity  mention  has  been  made  on  p.  160  of 
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thia  work.     No  further   special  directionj>  are  reqatred,  neeft 

on  two  points  :  first,  to  Imve  tlie  plaster  which  makes  the  fiMi^ 
perfectly  smooth  and  free  ftom  air  buhbles;  ftecondly,  lo  (»ii 
the  teeth  before  vulcanizing  with  Burker's  dolutioD.     AttifiiOMi 
to  these  two  points  will   give  a  plate,  that,  if  the  impre^ooiii 
correct^  will  fit  the  teeth  with  most  perfect  aceyraey. 

It  remftint*  hriefly,  to  refer  to  the  upplicatioD  of  the  fulcswil 
to  the  pivoting  of  teeth.     Several   methods   of  doing  thii 
given  by  Prof,  J.  Richardson   in   the   April  No*  of  the  IknU 
Re^i$tc/%  18l>2,  to  which  the  reader  is  referred.     My  uwn  Didk«i 
h  concisely  ii8  follows — prepare  the  root  as  olscwhere  iltn? 
in  this  work,  (p.  615,)  being  careful  to  drill  the  hole  tw  Uit  i 
as  smoothly  and  uniformly  as  possible;  wrap  some  gatla-j 
around  a  small  piece  of  wire,  pass  into  the  pivot  hide  audi 
it  by  applying  cold  water  on  a  piece  of  cotton.     Tbe  p9ttd 
gntta-percha  may  either  be  large   enough   to  cover  ibe  bwr  rf 
the  root  or  may  be  removed  and  trimmed  to  the  sixe  fif  the  hcfe- 
a  looped  end  of  the  wire  being  left  projecting  below.     Now  ( 
carefully  a  plaster  impression  of  the  space   and  two  adjaeent] 
teeth,  let  it  get  very  hard,  then  withdraw  it,      Tlte  gutta-pen'l 
pin  i^i  held  in  the  plaster  by  the  wire  loop  and  drawn  away  i 
it.     A  plaster  model  is  made  from  this,  the  plaster  imprfieiott j 
very  carefully  removed,  and  the  pin  softened  and  removeii  I 
the  pivot  hole* 

This  model,  made  of  finest  plaster  and  well  mixed^  ishanlfiwJ  j 
with  dilute  soluble  glass,  and  forms  the  basia  un  which  tik  tdjvt  | 
and  finish  any  kind  of  tooth  that  may  bo   thought  beat,  ortkit 
the  shape,  sisse  or  direction  of  the  pivot  hole    in   ibf  tuoi  iu\ 
require.    Selecting  a  vulcanite,  plate  or  pivot  toothy  tt  u  gF^mA\ 
to  fit  accurately  in  front.     If  a  pivot  tooth  is  used,  I  priori'* 
grind  the  lingual  surface  with  a  very  small  wheel,  until  the  |»i*ut 
hole  is  opened  through    the   tooth.      Then  pass   a  gulil 
through  the  tooth  into  the  plaster  pivot  hole ;  arrange  the  vittJ 
set  die  case  in  the   flask,  separate.,  pack   with   rubber  and  vnl^] 
canise.     In  case  of  a  plate   or  vulcanite   tooth,  set  the  win  lal 
the  hole  in  the  plaster  and  cover  the  part  projecttog  with  ffiij 
built  against  the  back  of  the  tooth. 

If  the  canal   in  the  root  is  large  and  I  widh  to  line  ft  vi^ 
vidcanite,  I   take  a  gold   pin  perfectly  cylindrical  aiid  higMrl 


olished  und  roughen   the  part  below   the  root;  then  set  the 
olished  end  iioTitrully  m  the  hole  In  the  plast^^r  and  proceed  a.H 
efbrcp     When  vulcanized  and   finished    up,  I  cut   with  a  gharp 
iLiitfe  around  the  base  of  the  pin  down  to  the  gokl  pin  and  then 

» insert  the  piece  in  the  mouth,  Should  it  be  necessary  to  remove 
the  tooth,  the  smooth  gohJ  pin  will  draw  from  the  ruhher  i^rure 
the  detached  cylinder  will  draw  from  the  tooth. 

Again,  should  I  prefer  to  uj?e  the  wooden  pivot,  I  take  a  small 
polished  bnisa  or  s^teel  pin  that  fits  the  root  exactly,  hut  not 
tightly;  with  this  set  in  the  liule  in  the  pla^^tcr  and  projecting 
one  quarter  of  an  inch  or  more,  proceed  to  arrange  wax,  and 
vulcanise  as  before.  When  polished  up,  the  metal  pin  in  re- 
placed with  compressed  hickory  and  inserted. 

The  use  of  vulciinite  in  pivot  teeth  gives  greater  fixajuess  by 
escactly  fitting  the  base  of  the  root.  By  thus  excluding  the  se- 
cretions, it  also  renioves  another  objection  to  pivoting.  Tlie 
method  above  recommended  enables  the  operator  to  complete 
the  work,  after  taking  the  impresmon,  in  the  absence  of  the  pa- 
tient, and  yet  with  absolute  accuracy. 

Upon  the  completion  and  insertion  of  a  vulcanite  piece,  tlie 
|»Atient  should  be  cautioned  to  cleanse  it  at  least  once  a  day  with 
a  stiff  tooth-brush  and  water.  Extreme  cleanliness  is  advisable 
in  all  kiud«  of  artificial  work,  aufl  many  patients  need  no  such 
direction.  The  special  necessity  for  this  in  the  cai*e  of  vulca- 
nite arises  from  the  tenacity  with  which  the  mucous  secretions 
of  the  mouth  adhere  to  the  surface  if,  from  neglect,  they  are 
allowed  to  collect  upon  it.  It  is  most  apt  to  collect  at  those 
points  where  the  friction  of  the  tongue  and  of  the  food  does  not 

I  prevent  it.  The  same  care  is  necessary  for  its  daily  removal  as 
is  required  to  keep  the  natural  teeth  in  good  order.  There  i*, 
however,  this  difi*erence  between  cleanliness  of  the  teeth  and  of 
the  plate,  that  while  both  are  essential  to  purity  of  the  mouth, 
the  secretions  have  no  chemical  action  upon  the  plate,  as  they 
have  upon  the  teeth. 

There  is  one  point  affecting  the  durability  of  vulcanite  plates 
which  it  remains  for  subseciuent  experience  to  settle.     It  is  well 
jiown   that  silver  and  eighteen-carat  gold  undergo  a  change 
the  mouth,  which  causes  them  to  become  more  or  le^  brittle. 
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Thh  is  not  tlie  case  with  tweiity-cnrat  gold  and  with  platina*  i 
similar  change  is  noticeabk  in  the ^utta  pert* lui  whirh  i^*  n^im 
impressions,  rind  is  found,  also,  in  the  vulcanized  gulU-ptrtb 
and  in  those  prepAratiotiB  of  vulcanised  rubber  vitb  mtiA 
foreign  suhHtnnct's*  are  hir^L'ly  mixetl,  in  the  vnin  hopr  i^f  gmg 
it  some  resemblaneu  to  the  natural  gum.  I  have  faiWd,  «»  }H^ 
to  detect  it  in  the  *'G«>odjenr  eonipoimd"  of  India-mbker,  ml* 
phur  and  Vermillion.  But  thid  point  requires  the  euUeet^d  ei- 
|>erience  of  many  obfc«erver8,  carrie<l  ovrr  a  i  '  f  f<i», 
rnrefully  distinguishing  between   the  brittlen*  -  ^/r-babif 

or  twice  vulcanising,  ^nd  that  which  mtiy  ^up^^nreno  m  ibeic^ 
.suit  of  certnin  molecular  changes  in  the  anWtance  of  the  nalcmL 
It  is  a  change  which,  unlike  the  gulv;inic  ehatigo  in  pAA  aaJNl- 
ver  plate,  dors  not  require  the  presence  of  ibr  buccal  tvA: 
hut  will  take  place  equally  out  of,  an  in,  the  luouik,  nt  i&skoTs 
in  the  cai«e  of  gutta-percha.  It  ii^  a  point,  also,  which  is  d<>«l** 
les^s,  much  mo<lified  hy  the  manner  of  vulcaiiiziug.  Slow  aM 
careful  vulcanixing  will,  probably,  give  entire  freedom  from  tkt 
liability  to  become  brittle  by  age. 

In  conclusion,  it  may  not  be  amiss  to  give,  briefly^  tbr  pftMfti 
status  of  the  vulcanized  rubber  proceas.  Upon  tJie  Mibjffll  if 
j»Htent3  in  general   or  the  validity  of  tipecial   pati-f  it  ii 

not  necessary  to  express  any  opinion.      Thit*  t*  j  ^i«*" 

tion  of  law  and  political  economy,  with  which  dental  tMckuf 
has  nothing  to  do.  But  it  has  much  to  tlo  with  the  iiiqiiirT  tnt« 
the  merits  of  a  process,  the  use  of  which  has  spread  dttri«»gtfc^ 
last  three  years  with  an  unexampled  rapidity,  eliciting^v*  t^ 
one  hand,  unqualified  approval;  on  the  other,  ttn»panii|{  c»i- 
demnation. 

Against  the  use  of  the  vulcanite  it  is  urg^d:  First.  Tbn  * 
degrades  the  art,  by  tlie  temptation  it  oflfi*r»  for  cheap  ^furtw' 
by  the  ease  with  which  its  peculiar  manipniatiociaari9pfrf«««ii 
8econd.  That  its  medicinal  action  upon  tht.*  t^j^iem  ii  itteh  ^ 
renders  it  an  unfit  material  to  be  put  into  th«*  niQiitb.  Aif^ 
That  it  produces  an  unpleasant  burning  or  bemiug  »Cfliatiii  i> 
the  mucous  membrane,  and  a  permanent  spungine*-^     "  -** 

not  found  after  the  wearing  of  metallic  pUtcd.  i-,, ,..  ^^ 
the  mucous  secretlonti  require  more  cart*  for  tboir  rto^TAi  fr^ 
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ihe  jiurfiire  of  th«  plate  tlian  mo^t  patients  are  in  the  habit  of 

giving;  hence  the  liability  of  the  piece  to  become  unpleasant. 

Fifth.  That,  to  give  the  necessary  strength,  requires  a  tliiekness 

■  plate  that  la  clunv?^y  and  interferes  with  distinctness  of  enun- 

ation.     Sixth.  That  the  work  becorae&  brittle  in  the  course  of 

few  years.     Seventh*    That  it  is  troublesome  to  repair  in  such 

way  as  to  maintain  its  original  strength. 

In  favor  of  the  use  of  vulcanite,  it  is  urged:  First*  That  the 

bsolutely  perfect  and  unfailing  accuracy  of  its   adaptation  to 

le  model  places  it,  in  this^  important  respect,  before  every  oihej' 

aterial  in  use  for  <lental  plates*    Second,  That,  being  perfectly 

npervioud  to  fluids  and  insoluble,  it  is  a  pure  and  harmless  mi- 

irial.     Third.  That,  being  devoid  of  all   galvanic  action,  it  i?* 

lore  agreeable   to  patients  than  Koldered  and  alloyed  plates* 

'Ourth.  That  it  has  notte  of  the  wearing  action  of  metal  uport 

^eth,  against  which  it  becomes  necessary,  in  partial  ca.ses,  tri 

►ring  it  in  contact.     Fifth,  That  the  great  lightness  of  the  mate- 

iai  makes  it  very  pleasant  to  the  patient,  and  permits  the  filling 

t  of  deficiencies  in  the  ri<lgc  with  the  least  possible  addition 

the  weight  of  the  piece*     Sixth,   That  this  lightness,  together 

ith  its  peculiur  elasticity,  lessens  greatly  the  danger  of  acciflen- 

1  breakage  of  either  teeth  or  plate;  thus  making  it,  when  pro- 

rly  constructed,  the  strongest  of  all  dental  substitutes.     Se- 

nth.  That   the   phistic   properties   of    the   vulcanite   and    the 

ladiness  with  whicli  it  may  he  moulded  and  hardened  again^-t 

\y  suriace,  however  irreguhir,  give  it  a  wider  range  of  appliea- 

lily  than  any  other  substance  used  in  dentistry. 

As  stated  at  the  commencement  of  this  chapter,  it  is  not  my 

rarpose  to  discusa  any  of  these  points  further  than  they  Itave 

^en  necessarily  referred  to  in  the  description  of  materiuls  and 

processes.     None  of  them  can  be  settled  by  argument,  and  the 

[mount  of  experience  as  yet  collected  is  inadequate  to  decide 

bem  all. 

Present  manipulations,  materials  and  apparatus  in  this  com- 

ratively  new  process  will,  doubtless,  be  more  or  less  modified, 

il  some  of  the  objections  now  urged,  with  more  or  less  truth, 

tnst  its  use  will  be  done  away  with.  But  so  valuable  are  its  pecu- 

properties,  that  the  vulcanized  India-rubber,  in  some  form  or 

ode  of  application,  must,  unquestionably,   become  iuieparahlt 
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from  dental  practice.  Its  introduction  forms  one  of  those  mirked 
eras  in  dental  prosthesis,  prominent  among  which  maj  be  men 
tioned — the  manufacture  of  porcelain  teeth ;  the  use  of  mettUic 
swaged  plates;  the  use  of  plaster  for  impressions;  the  ipplicft* 
tion  of  the  principle  of  atmospheric  pressure;  the  contiouoos 
gum  work ;  lastly,  the  vulcanite.  Neither  the  material  itself,  the 
process  of  hardening,  nor  the  apparatus  used  are,  as  yet,  perfect, 
and  the  various  applications  of  this  valuable  substance  to  deotil 
purposes  are  as  yet  but  partially  known.  The  ignorant  tod  Uh 
skillful  will  do  it  discredit  by  badly  working  and  by  mistppljing 
it.  Meanwhile  the  scientific  and  philanthropic  practitioner  will 
patiently  investigate  its  properties,  in  the  hope  that,  perchance, 
it  may  supply  some  want  of  suJBfcring  humanity  which  denul 
art  has,  as  yet,  been  unable  to  relieve. 
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Among   the  peculiar  advantages  cluimefl  for  the  Oheoplastic 

method  of  mounting  artificial  teeth  over  the  usual  method  with 

i»wagei]-plate«,  are  perfect  accuracy  of  adaptation  of  the  plate  to 

plat^ter  model,  (metallic  caatingi*  not  being  used  in  this  pro- 

8,)  and    greater  practical    usefulness    and    durability:    also 

^tkAt  it  can  be  done  in  less  time,  and  that   the  material  used  in 

tlm  process  h  less  expensive.     This  inateniil  is  aii   alloy,  the 

precise  composition  of  which  we  have  never  tnken   trouhle  to 

aiicertatn,  as  it  can  be  obtained  from  the  manufacturer,  and  at 

most  of  the  dental  depots,  of  a  better  quality^  we  presume,  and 

at  a  lower  price  than  it  can  be  made  in  small  quiiutities.     It  is, 

I  however,  composed  priueipally  of  tin,  silver  and  bismuth,  with  a 

[iiimall  trace  of  antimony:  the  exact  proportions  of  which  may  be 

«een  in  the  specifications  which  accompany  the  applicauion  for 

'  the  patent.     The  alloy  imparts  no  taste  whatever  to  the  mouth, 

I  and  its  purity,  so  far  as  its  capability  of  resisting  the  action  of 

the  secretions  of  the  buccal  cavity  is  concerned,  is  said  to  he  fully 

equal  to  that  of  eighteen  carat  gold.     Its  color,  after  being  worn 

some  weeks,  becomes  slightly  darkened,  but  is  immediately  re- 

I  stored  by  placing  it  in  a  strong  solution  of  caustic  potash.    This 

I  is  the  only  change  we  have  ever  observed,  and  we  have  seen  it 

after  having  been  worn  in  the  mouth  nearly  two  years. 

This  method  of  mounting  teeth   ha.s  only  been  practiced  since 

I  the  fall  of  1855,  and  it  was  not  made  known  to  the  profession 

I  generally  until  February,   1857.     Since  this  time,  it  has  been 

more  or  less  adopted   and  practiced  by  nearly  three  hundred 

dentista,  among  which   number  are  many  of  the  most  skillful 

W«  hml  hoped  to  receive  (Vom  Dr«  A.  A.  Blandly,  the  {mien lee  of  ihh  mtithocl,  it 
[»yiUiniei}t  of  (he  Impruvotiieuta  tuatle  by  htra  ttj  the  uWuy  utnl  tuAulpiiliittoni  fnHMilini'  fti 
■  lie  |»f  «uB«i.  tUti  htt  nHM  tinoxprctctlly  cnllf  1  fr  ■in  iIh'  '•our.try  iin«t  hi?  tiDnMlatioj -« 
Irr^T  u"'!  htt  ri'  iMveJ  lu  thiic  ff*r  <hc  pTf^c-rit  rUllMm.  1  he  f  hiii-tpr  Ii  therefore  n-priuti*!, 
[«iUi  II  few  verbal  »lter&tiun^  ii«  it  eppeured  in  the  UH  e«lUioii. 
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practitiouerd  in  the  United  States.  TfauA  far  we  beCare  ii  W 
fully  realized  the  expectations  of  its  most  sealonH  adf ocft(e»^  itti 
judging  from  the  tedtimony  of  others,  aa  well  aa  from  mnk* 
which  ha?e  came  under  our  own  observation,  the  oe^  af  it  teeuia 
likeljj  in  a  very  short  time,  to  become  general. 

In  mounting  urtificial  teeth  by  the   Cheoplagtic  pr*K-€s&.  tk 
first  thing  is  to  takt^  au  impresii^ion  of  the  mouth  either  irilb  «u 


or  plaster  of  pans.  If  it  is  desired  to  have  a  central  chninlw 
or  cavity  in  the  base,  with  a  view  to  make  it  adhere  more  firmlj 
to  the  parts  against  which  it  h  to  rest,  one  of  the  rigliltiir, 
depth  and  ^hape,  h  cut  at  the  proper  place  in  the  iroprewoo: 
this,  if  of  plaster,  is  varnished,  then  placed  on  a  piece  of  paL«<" 
hoard  or  paper,  and  surrounded  with  soft  putty,  doQgh  or  clsy,a» 
any  <>ther  plastic  subi^tHnce.  A  tin  ring  i»  then  placed  ovtrik 
(the  lower  edge  slightly  imbedded  in  the  putty.)  Iirge  enougfc  Im 
leave  a  space  of  about  half  of  au  inch  all  around  lH;lwe<iti  thr  f»- 
pression  and  the  ring,  except  iil  the   back  part,  ir1  '  M 

be  au  inch  and  a  quarter  at  least,  for  the  formation  i»«B" 

luting  Burfiice  for  tlie  two  parts  of  the  matrix,  and  thai  it  mtj 
also  he  used   for  the  untagonizing  model.     The  ri:  '■• 

about  an  inch  or  an  inch  and  a  half  in  depth.     Scv  .  ^^^  -'*• 
The  model  b  made  of  equal  part^,  by  weighty  of  fluBitr  «f 
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paris  and  fini?ly  pulverisced  spur,  mixed  with  pure  water  until  of 
the  conjijBtence  of  thin  batter.  This  composition  is  not  so  hard 
as  phi8ter  uloue,  hut  it  is  ^uflBcicntly  solid  for  all  practical  pur- 
pases.  If  desirable,  the  density  of  the  surface  may  be  increased 
by  the  use  of  dilute  soluble  glaj^B.  The  impression  and  surface 
of  the  putty,  n»  well  as  the  insiide  of  the  ring  being  oiled^  the 
mixture  ia  poured  in^  stirring  it  with  a  camers-liair  pencil  or 
feather,  until  it  is  raised  to  a  level  with  the  upper  edge  of  the 
ring.  As  soon  as  it  becomes  sufficiently  hard,  the  ring  iind  putty 
are  removed,  and  the  model  carefully  separated  from  the  impres- 
sion, which,  when  the  alveolar  border  has  no  undercut,  may  be 
done  without  injury  to  either.  Half  a  dozen  or  more  models 
can  often  be  taken  from  the  same  impression.  When  the  alveu- 
lar  ridge  projects^  it  is  somutimes  necessary  to  cut  away  ttie 
outer  part  of  the  impressicm  before  the  separation  can  be  effected, 
l>ut  when  this  is  done,  care  is  necessary  to  prevent  injuring  the 
model.  HjU'ing  rt^raoved  the  model  from  the  impression,  the 
|>ortion  designed  for  the  formation  of  the  chamber  in  the  base 
may  be  altered,  if  desired,  and  made  smoother  before  proceeding 
further  with  the  operation. 

The  next  thing  to  be  done  is,  to  make  an  antagonizing  model, 
nnd  as  the  method  of  obtaining  it  for  this  process  Is  different 
from  any  heretofore  given,  we  subjoin  a  brief  description  of  it. 
Two  or  three  conical  holes  are  made  in  the  back  part  of  the 
model  for  the  proper  adjustment  of  the  antagonizing  portion, 
(.'*ee  Fig.  278,  in  which  the  artist  has  represented  the  holes  en- 
tirely too  small, )  a  coating  of  varnish  is  applied  to  every  part  except 
that  which  is  to  be  covered  by  the  base  for  the  artificial  teeth. 
This  part  is  now  covered  with  a  phite  of  thick  tin  foil,  stiffened 
by  the  application  of  a  sheet  of  soft  wax  to  the  part  within  the 
arch.  This  roaj'  be  a  quarter  or  three-eighths  of  an  inch  thick, 
and  when  it  has  hardened,  a  rim  of  softened  wax  is  placed  along 
the  alveolar  border  and  trimmed  down  with  a  knife  until  its 
width  is  a  little  greater  than  the  length  required  for  the  artificial 
teeth.  Eemove  this  and  the  sliffened  tin  foil  plate  together, 
place  them  in  the  mouth  before  the  wax  hardens,  and  if  the  rim 
i»  of  the  right  widtli  all  round,  request  tht*  patient  to  bite  upon 
it,  closing  llie  lower  jaw  naturally,  until  a  distinct  imprint  of  all 
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base.  This  is  carefully  and  accurately  moulded  to  the  tin-foil 
plate,  and  then  trititmed  to  the  rec^uired  size.  Fig.  280  shows 
the  mode)  and  wax  plate  separated. 

Pig.  280. 


^^y 


Fio.  28  h 


The  teeth  are  now  selected  and  arranged  upon  the  wax  plate 
nf  the  model.  Gum  teeth,  either  single  or  in  blocks  of  two  or 
three,  are  preferable.  As  they  are  arranged  upon  the  model. 
the  approximal  sides  are  ground  until 
the  teeth  or  blocks  come  together  so 
perfectly  at  every  point  as  to  render 
the  line  of  union  scarcely  percepti- 
ble, no  paper  being  required  between 
the  joints,  as  in  the  soldering  pro- 
cess. The  teeth  used  in  this  procerus 
are  constructed  differently  from  those 
designed  for  swaged    plates.     They 

are  not  provided  with  platina  pins  in  their  palatine  surface,  hut 
have  holes  or  dove-tail  grooves  into  which  the  inetal  runs,  re- 
taining them  securely  to  the  base.  A  sectional  view  of  single 
ttUd  M«)ck  teeili  dolgtH'd  ft>r  t!\is  process  is  ^^iven  in  Fig.  2H1, 
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ihe  shaded  line  representing  the  metaL  Boi  plate  i^ali  can  W 
used   and  atlached  very  securely  Tiy   bending   tlie   ^  n» 

until  the  ends  come  together*  Dr,  Sheppard,  of  \  .^  .  :.  kd 
made  by  Messrs,  Jonei*,  White  &  MeCurdy,  and  a«C4*  for  ifti* 
process,  a  form  of  tooth  with  platina  pins,  very  similar  to  timt 
now  used  for  the  vulcanite  work.  As*  it  is  not  u  matter  of  iir 
importance  whether  the  bast*  of  the  teeth  fit  closely  to  tlit  fit 
plate  or  not^  it  is  rarely  necesswiry  lo  grind  them  here,  empt 
when  the  teeth  are  too  long. 

Each  tooth  or  block,  after  having  been  properly  groaii«L  i> 
made  fast  to  the  wax  plate  by  applying  melte<l  wax  to  ibf  piU- 
tine  surface,  which  fills  the  holed  or  grooves  and  runs  down  tail 
unites  with  the  plate  beneath.  The  in.strument  coni»truct*Ml  ic 
this  purpose  (Fig,  282)  i«  to  be  previously  warmed  in   the  tlAmt 

Fjo.  2S'i. 


of  a  spirit-lamp.  The  two  halvea  of  the  iintagonizing  mM 
are,  from  time  to  time,  applied  to  each  other  as  the  teeth  are  u- 
ranged,  in  order  to  in^iure  accuracy  of  adjusitment.  WhctipropfT 
care  is  taken,  it  will  seldom  be  necessary,  if  the  bile  of  ikf 
lower  teeth  has  been  correctly  taken,  to  mnke  any  alteratioD  ia 
the  piece  uftcr  it  is  put  in  the  mouth.  The  amount  of  wax  tp- 
plied  to  the  backs  of  the  teeth,  after  the  groavea  or  boh-*  arr 
filled,  should  equal  the  amount  of  metal  required  to  utiite  tbrft 
firmly  to  the  base.  This  may  be  done  by  putting  a  narrow  >tn^ 
extending  all  the  way  round  the  iu!»ide  of  the  arch,  or  it  mi?  W 
applied  in  small  pieces,  in  either  ease  uidng  the  Wax^knife  tRg- 
282)  warm,  to  unite  the  strip  or  pieces  to  the  treth  m>4  «» 
plate.  An  other  strip  is  next  applied  along  the  upper  edgr»  «i 
the  outside  of  the  teeth,  filling  the  groove  above  tlie  gar*i»  ilJ 
uniting  it  to  the  teeth  and  plate  with  the  wax*knife.  Thii  ^tiif 
should  be  long  enough  to  pass  behind  the  last  tonth  or  U««k  *• 
each  side,  and  unite  with  the  wax  applied  along  the  liogoalflirfi^ 
As  metal  is  ultimately  to  take  the  place  of  the  wax,  it  bt»po«- 
ant  that  the  exact  quantity  required  be  put  on.  and  evert  pTt 
made  perfectly  smooth.     Thiei  may  be  done  with  the  w«r«i  wai- 


•smaller  for  smooiliini;  it  helweeii  the  toi'th,  and  where  the  wax- 
knife  cannot  be  conveniently  eiiiph>ye^U  The  smoothing  process 
may  be  facilitated  by  throwing  the  flame  of  a  spirit-lamp  lightly 
over  the  wax  with  a  very  finely -pointed  blow-pipe,  slightly  melt- 
ing the  surface  and  giving  it  a  beautifully  polished  appearance. 
In  proportion  as  this  part  of  the  operation  is  neatly  and  skill- 
fully executed,  wilt  the  labor  of  finishing,  after  the  metal  has 
been  poured,  be  lessened. 

Fin.  2^\ 


An  upper  set  of  single  gum  tt  eth,  thus  arranged  on  a  wax 
plate  upon  the  niodtd,  is  represent*  d  in  Fig,  284.  If  there  i^  any 
doubt  with  regard  lu  the  pn»per  adjustment  of  tho  teeth,  arising 
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knil  of  Ae  wax,  (but  not  of  the  teeth,)  are  to  be  well  oiled,  and 
a  mixture  of  plaster  of  paris  and  spar*  in  the  proportiuns  above 
giren,  are  now  made  into  a  thin  batter,  and  poured  on  gradually, 
ttwtil  the  ring  is  filled,  stirring  with  the  brut*h  or  f**ather  as  be- 
fore directed,  to  drive  out  air  bubblet?^,  and  ensure  a  perfect  east. 
When  the  Taixture  becomes  hard,  the  ring  is  removeil,  and  the 
part  of  the  matrix  first  made  is  tapped  lightly  with  a  small  ham- 
mer or  mallet  until  the  one  loosenis  a  little  from  the  other,  when 
the  two  may  be  easily  separated  with  the  hands  :  but  if  there  be 
uny  undercut,  thin  ridge,  or  teeth,  the  matrix  must  be  warmed 
before  separation,  so  as  to  soften  the  wax.  This  done*  while 
the  composition  is  comparatively  soft,  a  groove  or  gate  and  on 
each  side  of  it  two  vents  are  to  be  cut  in  the  buck  part  of  the 
matrix,  which  cuniains  the  teeth  and  wax  plute;  through  which 
tc  the  melted  alloy  is  to  l>e  pourud,  the  air  escaping  through 
the  two  vents.     Fig.  287  represents  the  gate  and  vents,  also  one< 

r,       - 


_^^'^ 


^lialf  of  the  Wax  plate  removed,  showing  the  ends  of  a  set  of  plain 
'  teeth.  All  necessary  trimming  of  the  plaster  is  done  before  the 
[wax  is  removed,  to  prevent  small  pieces  from  falling  in  the 
latrix  by  the  sides  of  the  teeth.  The  wax  is  now  removed  as 
[perfectly  as  possible,  as  the  absorption  of  any  considerable  por- 
rtions  left  in  the  matrix  has  a  tenrlency  to  rouglien  the  surface, 
and  thus  to  prevent  the  metal  from  running  as  smoothly  as  it 
I  would  otherwise  do :  but  in  the  attempt  to  remove  the  minute 
[pieces,  the  excavator  will  often  roughen  the  surface  and  force 
[fragments  of  plaster  into  places  from  which  they  cannot  be  re- 
[mitved:  these  snjall  remnants  of  wax  will  totally  disappear  in 
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the  proecsa  of  lieating  up.  After  removing  the  wax,  eack  Uf 
(if  tlie  mntrix  is  held  over  the  flnnie  of  a  tallow  eaniiUv  imlil  i 
slight  coating  of  lampblack  forms  on  it.  The  two  part^  ire  not 
put  together  and  firmly  united  by  passing  an  iron  wire  tn^ir 
three  times  around  it,  and  made  fa»t  by  twisting  the  ends  tightly 
tngpther.  The  line  of  union  is  next  luted  with  a  mixture  <rf 
plaster  and  spar,  leaving  the  gate  and  vents  open.  Tfatf  il 
net'essary  to  prevent  the  metal  from  escaping  when  potirni;  h<u 
this  sometimes  requires  additional  mean^  of  sectirity,  TU 
simplest  and  perhapj?  the  best  ig,  nfter  wiring  and  Utinjc  tW 
matrix^  to  put  it,  with  the  gate  and  ventft  upward,  itito  a  tbet-' 


iron  or  tin  box,  (»ee  Fig.  288,)  partially  filled  with  a  ihirk  hi^tff 
of  planter  and  spar. 

Thus  secured,  the  piece  is  put  into  a  itnall  gat  nlifH-irai 
fiiriiaee,  nr  into  a  kitchen  range  or  biike  <»ven,  and  e3ipo*«»«i  !•  • 
breatl-baking  heat,  snj  from  800"^  to  400"^  Fahrenheit.  forff« 
three  to  five  hours,  or  until  every  particle  of  ifiotslure  ti  inmi 
from  it.  It  is  then  placed  in  an  upright  positioti,  ilir  menl 
melted,  and  while  at  a  temperature  sufficiently  high  tuiaakttt 
sissume  a  light  blue  eulor  is  poured  quickly  into  the  iiiatra«  V 
it  does  not  bubble,  and  comes  up  into  the  vents  frvrfy,  tJie  fw 
will  come  fmm  the  matrix  in  a  perfect  condition.  If  ii  InMhi 
it  may  be  tnpped  s^everat  times  lightly  on  a  brick  or  some  Ifl 
substance.     When  perfectly  cold,  the  two  parts  of  the  iiiaTO 
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re  separated,  exposing  one  of  the  surfaces  of  the  plate.  If  any 
art  is  found  defective^  thia  is  the  proper  time  to  repair  it :  which 
i  done  with  solders  Nos.  1  and  2,  prepared  for  the  purpose,* 
luriate  of  sine  being  used  as  a  flux*  This  latter  is  applied  to 
he  defective  part  on  the  end  of  a  small  piece  of  wood :  a  suffi- 
leDt  quautitj  of  solder  is  then  placed  on  the  defective  part  and 
t  small  jet  of  flame  from  a  spirit  lamp  thrown  lightly  on  it  with 
»  very  finely  pointed  blow-pipe.  As  soon  as  the  solder  flows 
reely  and  f^moothly*  the  projection  of  the  flame  is  immediately 
iseontinued,  else  the  plate  will  be  melted. 

Bat  when  the  process  is  properly  conducted  from  the  beginning 
ip  to  the  point  of  pouring  the  metal,  the  piece  will  come  from  the 
itttrix  perfect  in  all  its  parts;  and  when  the  metal  fails  to  flow 
'eely  around  the  teeth  and  to  cover  perfectly  the  alveolar  border 
id  palatine  arch,  it  is  better  to  melt  it  from  the  matrix  with 
le  flame  of  a  spirit  lamp  projected  upon  it  with  ii  hlow-pipe, 
dng  the  prec4iution  nut  to  concentrate  the  flame  tuo  long  on  the 
»eth,  as  in  this  ease  there  would  be  danger  of  cracking  them. 
'hen  this  is  done,  the  matrix  is  secured  as  in  the  first  instance, 
[ted,  dried  and  the  metal  again  poured* 

Before  removing  the  piece  from  the  half  of  the  matrix  which 
>ld8  the  teeth,  the  cavity  in  the  plate,  if  one  has  been  formed, 
Made  smooth  with  scrapers  and  polished  with  prepared  chalk 
^^^ brush- wheel  revolved  in  a  lathe.  The  remaining  half  of  the 
alrix  is  now  removed,  and  the  edges  of  the  plate  properly 
lunded  with  a  coarse  file  ;  the  asperities  of  the  exposed  surfaces 
c  removed  with  scrapers  made  for  the  purpose,  and  if  necessary, 
le  thickness  of  the  palatine  portion  reduced.  This  tlono,  these 
irfaces  are  rubbed  first  with  coarse  and  afterward  with  fine 
nery  cloth,  then  washed  in  boap  and  water,  with  a  hard  brush, 
'tcrward  burnished  and  finished  by  polishing  with  chalk  on  a 
'Ufih-whueL  The  upper  surface  of  the  plate  must  not  be  scraped 
'  polished,  as  the  accuracy  of  its  adaptation  to  the  gums  and 
datiue  arch  would  be  injured  by  it,  but  simply  washed  well 

*  The  ftbore  Koldors  are  furnLsbed  with  tb«  nlUtj  uaud  for  the  hhse.  No.  1  it  {>r«- 
red  for  u«o  Uy  luelting  and  pronsing  H,  wUlIc  but,  butween  two  «iii<»otti  AaI  iurfaoM. 
I,  2  Ia  tnmdtj  into  tbio  plat««  by  pas.^iug  tbrougb  ti  roniag  mm.  The  flun  U  iii»d« 
diMoiring  jiure  zinc  in  inuriatle  sund  until  tbe  acid  cun  Uke  up  no  inoro  of  tbo 
ftel.  TbU  dux  imprfivtta  by  iige,  aud  sbould  noi  b«  uti«d,  ifpoflntble  to  avoid  it,  for 
riM  mouths. — Bnvk  tt/  /HMtructionB  /of  Jfntintimg  Ttrth  bjf  tk«  CktoptoMtic  /Vo«Mt. 

51 


794 


APLASTIC   PR0CV6S. 


with  a  brusli,  using  perhaps  a  little  whiting;  every  other  pMl 
however,  ought  to  be  finished  in  the  neatest  and  roo*t  pcrf^t 
manner.  The  polishing  vip  to  this  point  being  compleiei  thf 
piece  is  pat  into  a  strong  solution  of  caustic  potiu^h,  huiM  f^i 
two  or  three  minutes,  then  washed  in  pure  water^  wiped  dry  loJ 
finished  by  re-polishing  with  chalk  and  the  brush-whc^L 

If  the  piece  is  to  be  grided,  it  should  be  first  pat  in  themootii 
and  worn  a  few  days,  to  ascertain  if  the  adaptation  is  perfect 
as  any  future  alteration  would  deface  it  and  render  a  ieo(»iwl 
covering  of  gold  necessary.  The  adjustment  being  correct,  tbf 
piece  is  cleansed  from  the  secretions  of  the  mouth  and  all  ftimgs 
matter,  by  boiling  again  in  a  solution  of  caustic  pota.4  wi^i 
washed  in  pure  water;  it  is  then  polished  with  cdtalk,  wnJifi 
and  put  into  the  *^  gilding  solution;'*  during  the  deposition  nf  df 
gold,  it  should  be  removed  several  times,  burnidht^d  and  poliiiM 
to  give  solidity  to  the  plating,  and  remedy  any  defect  that  mj 
be  discovered.  After  a  sufficiently  thick  coating  Ims  beta  tl*- 
posited,  say  from  three  to  five  dwts,,  it  is  finished  as  in  tlie  firft 
instance,  by  burnishing  and  polishing. 

The  practical  value  of  n  piece  is  not  enhanced  in  thesttj^bti* 
degree  by  gildings  as  the  alloy  is  tasteless  and  is  not  acte*l  irpQ 
by  the  secretions  of  the  mouth.  Indeed,  unless  the  depMitrf 
gold  18  tolerably  thick  and  perfect  at  every  j»oint,  it  tt  pradw^ 
tive  of  injury,  by  exciting  a  very  decided  galvanic  acdoa.  Ai 
a  general  rule,  therefore,  a  piece  may  be  said  to  be  muck  \ititfr 
without  than  w^ith  it.  For  a  description  of  the  proeeMoftiK" 
gilding,  the  reader  ii^  referred  to  works  devoted  eapeoially  t^^ 
subject* 

In  mounting  a  set  of  teeth  for  the  lower  jaw  by  the  CbeopbiBr 
process,  the  gate  through   which   tlie   metal  is  poured  iaW  tk* 
matrix   should  have  two  laternl  branches,  one  on  each  mii^t» 
admit  it  more  freely  than  one  can  be  made  to  do.    The« 
plate  shouM  also  be  thicker,  to  give  sufficient  strength  wai  «»• 
bility   to   the  base,  but   in  every  other  respect  the  mechili'j 
procedure  is  almost  precisely  the  same  as  that  de^icrtbed  f«vM  ' 
upper  set.     For  a  partial  lower  set,  say  for  ibe  foohini  aa4  h* 
cuspids  on  each  side,  the  wax  plate  should  be  extended  b#hi 
the  remaining  front  teeth,  and  two  or  three  tbtcknessea  mifWl 
applied  here  to  stiflen  it  sufficiently  to  prevent  it  frtnn  hnakiaf 
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or  bending  when  pressure  is  made  on  the  teeth  of  the  base  on 
each  8ide. 

In  making  an  antagonizing  model  (Fig.  289)  for  an  entire  set 
uf  teeth,  the  wax  plate  for  „     ,^^^ 

the  lower  jaw  is  stiffened  by 
the  adjuHtment  of  a  piece  of 
iron  wire  about  doable  the 
diameter  of  a  medium  sized 
knitting-needle,  bent  to  the 
curvature  of  the  arcli,  unci 
made  fast  to  the  inner  edge 
of  the  plate,  by  being  par- 
tially imbedded  in  it.  The  rim  of  wax  is  now  arrange*!  along 
the  summit  of  the  alveolar  borders,  and  after  being  properly 
trimmed,  it  is  taken  from  the  model  and  put  in  the  mouth.  The 
upper  pluto  and  rim  of  wax  is  then  adjusted,  the  bite  of  the 
mouth  taken,  and  the  antagonizing  model  made  in  the  manner 
described  for  a  full  set  of  block-teeth  to  be  mounted  on  gold. 

In   Fig.  290  is  represented  a  double  set  of  teeth  arranged  in 
wax  upon  an  antagonizing  F'o,  290, 

model,  the  upper  and  lower 
ready  to  be  placed  upon  their 
respective  models  for  the 
formation  of  matrices. 

For  partial  sets  of  teeth 
the  Cheoplastic  process  is 
peculiarly  applicable,  the 
perfect  accuracy  of  the  adaptation  of  the  base  securei*  so  firm  an 
adhesion  to  the  mouth  as  to  render  clasping  to  any  of  the  re- 
natural  teeth  almost  always  unnecessary,  A  single 
r«r  several  teeth  situated  in  different  parts  of  the  arch,  can 
be  replaced  with  the  greatest  ease,  and  they  are  so  securely  re- 
tained as  to  occasion  no  inconvenience  or  annoyance  to  the 
patient.  The  only  precaution  necessary  to  be  observed  in  their 
I  construction,  in  addition  to  that  of  accuracy  of  adjustment  and 
neatness  of  execution,  is  to  thicken  the  projections  of  the  wax 
plate  between  the  remaining  naturnl  teeth  sufficiently  to  prevent 
the  liability  to  breakage  of  the  metal  at  these  points*  These 
portions,  when  very  narrow,  should  be  made  double  the  thick- 
iiess  of  the  other  parts  of  the  plate.     After  having  adjusted 
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the  arti0cial  teeth,  and  made  them  fadt  to  the  wax  pl&te,  tk^ 
teeth  of  the  model   should  be   cat   off  before  makinir  the  olhefl 
half  of  the  matrix,  as  it  would  be  almost  tmpo5j<itble  to  sep&nte  ih^ 
tWD  halves  without  breaking  the  teeth  and  other  important  part^ 

A  piece  from  which  one  or  more  teeth  have  been  broken  w 
be  easily  repaired*     If  any  portion  of  the  tooth   remniii  ii 
removed,  anil  the  metal  that  united  it  to  the  base  filed  away* 
new  tooth  is  selected  and  ground  until  it  corresponds  with  1 
adjoining  teeth.     The  floor  of  the   groove   filed    in   the  hm»t  if] 
covered  with  a  piece  of  wax  of  the  thickness  of  that  used  fctj 
the  phite ;  the   tooth  is  then  put  in  place,  w»x  applied  on  i 
outside  of  the  upper  edge,  filling  the  groove  in  the  plate;  the 
applied  on  the  inside,  filling  the  hole  or  groove  in  the  back  < 
the  tooth,  designed    for    its  attachment    to  the   base.     Thi>i 
chiefly  done  with  the  wax  knife  (Fig.  282)  made  hot  ia 
flatiio  of  a  spirit  lamp.     The  apex  of  a  roll  of  wax  about  aoi 
and  a  half  in  length,  of  a  conical  shape,  is  united  to  the  wax  < 
the  back  part  of  the  tooth  :  the  apex  should  be  little  tuore  ih 
an  eighth,  and  the  bage  half  an  inch  in  diameter,  which  liti 
should  be  half  an  inch  above  the  summits  of  the  teeth.    As 
stem  of  wax  is  uuiteil  to  the  wax  on   the  outside  of  the  to 
with  the  free  extremity  half  an  inch  above  the  tooth. 

The  sheet  iron  or  tin  ring  such  as  was  emplojed  in  i 
the  model,  is  now  filled  about  one- third  full  of  plaator  aod 
mixtiue,  and  the  piece  put  immediately  in  it  with  the  banedowB^ 
w*yrd,  pressing  upon  it  suflBciently  to  iralx'tl  the  concave  fiarf* 
A  thin  mixture  of  the  same  composition  ia  then  potired  on  \ 
filling  the  ring  and  covering  the  summits  of  the  teeth  iImw 
quarter  of  an  inch*  When  hard,  the  ring  ia  removedi  and  tfcf 
projecting  stems  of  wax  withdrawn.  The  wax  on  eadi  jifcrf 
the  tooth  and  between  it  and  the  base  is  melted  out  by  tbroviif 
the  flume  of  a  spirit  lamp  with  a  blow-pipe  into  the  gatu  brfcitsi 
the  tooth  and  the  vent  in  front. 

The  matrix  thus  formed  is  dried  and  roadt-  riot  i 
furnace,  jis  in  the  first  instance.     The  alloy  is  th^n  meltri 
poured  into  it  through  the  gate  behind  the  tooth,  And  if  ito 
up,  filling  the  vent  in  front  without  bubbling,  thc|> 
From  the  matrix  |h.i  ft  rrU   fHtored.     When  cold,  tiiv  j. 
spar  are  broken  (  tb^  and  the  metal  around  tb«i 

tooth  fin  I  aie  *r  as  previously  deaicrib^. 
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)ISEASES  AND  DEFECTS  OF  THE  PALATINE  ORGANS. 


Althouqu  tbe  treatment  of  the  diseases  of  the  palatine  organs 
belong  more  properly  to  the  province  of  general  medicine  than 
to  the  specialty  of  Dental  Surgery  ;  yet,  inasmuch  as  the  dentist 
m  often  called  upon  to  remedy  the  defecti*  that  some  times  result 
from  them,  it  is  important  that  he  should  have,  at  least,  some 
general  koowledge  of  the  morbid  phenomena  liable  to  be  devel- 
oped in  these  parts.  But  in  treating  of  these  diseases,  it  i8  not 
the  intention  of  the  author  to  enter  into  a  minute  description  of 
their  pathology  or  therapeutical  indications.  His  principal 
object  is  to  notice  the  defects  resulting  either  from  malformation 
or  from  the  changes  in  structure  to  which  they  are  apt  to  give 
rise,  and  to  point  out  the  means  by  which  they  are  remedied. 

The  defects  of  the  palatine  organs  may  be  divided  into  acci- 

ttal  and  congenitaL  The  first,  as  has  been  just  intimated, 
are  caused  by  pathological  changes  in  structure.  The  second 
are  the  result  of  malformation  or  imperfect  development  of  the 
parts.  But  from  whatever  cause  they  may  be  produced,  their 
effect  upon  the  voice,  speech,  mastication  and  deglutition  are  the 
same ;  these  functions  being  all  impaired  by  them,  in  proportion 
to  the  nature  and  extent  of  the  change.  When  they  extend  so 
far  as  to  cause  a  complete  division  of  the  hard  and  soft  structures, 
distinct  utterance  is  wholly  destroyed,  and  the  acts  of  mastica- 
tion and  deglutition  are  greatly  impaired  and  always  performed 
with  difBculty. 

When  the  loss  of  substance  is  the  result  of  disease,  and  ex- 
tends 80  far  as  to  establish  a  communication  between  the  mouth 
and  nasal  foasie,  the  defect  can  seldom  be  remedied  in  any  other 
way  than  by  means  of  an  artificia!  obturator.     Even  when  the 
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defect  is  congenital,  though  the  aid  of  surgery  may  very  often 
be  snccessfuUy  invoked,  the  resources  of  art  will,  in  the  majoritj 
of  cases,  be  required.  When  the  defect  is  confined  to  the  vaolt 
of  the  palate,  and  consists  of  a  simple  opening  between  the 
mouth  and  nasal  cavities,  these  resources  may  always  be  success- 
fully  applied,  and  even  when  the  loss  of  substance  extends  to  the 
soft  palate,  and  anterior  part  of  the  alveolar  ridge,  a  mechanical 
appliance  may  be  so  constructed,  as  to  restore,  to  some  extent, 
the  functions  dependent  upon  the  presence  and  integrity  of  the 
natural  parts. 


CHAPTEK    FIRST. 

DISEASES  OF  THE  P.iLATK 

Dromon  witli  other  parts  of  the  body,  the  palate  somethnee 
Seeomefi  the  seat  of  various  morbid  phenomena;  but  the  occur- 
reiice  of  disease  here  is  generally  the  result  of  constitutional 
causes,  such  as  certain  depraved  habits  of  body.  It  is,  perhaps, 
more  frequently  induced  by  secondary  syphilis  than  by  any 
other  cause ;  and  when  so^  its  ravages  are  often  truly  deplorable* 
It  may,  however,  result  from  the  immoderate  and  protracted  use 
of  mercurial  medicine,  or  from  a  scorbutic,  cancerous,  scrofulous 
or  rickety  diathesis  of  the  general  system.  Among  the  diseases 
liable  to  attack  the  palate,  are  tumors;  caries  and  necrosis  of 
the  bones;  ulceration  of  the  mucous  membrane;  and  mflamma- 
tion,  elongation  and  ulceration  of  the  uvula.  In  consulting 
writers  on  the  diseases  of  the  palate,  the  author  has  been  able 
to  find  but  few  who  have  written  at  much  length  on  them ;  for 
the  information  which  he  has  been  able  to  obtain  upon  the 
isubject,  except  that  which  he  has  derived  from  his  own  limited 
observations,  he  is  principally  indebted  to  Jourdaiu  and  Boyt>r- 
The  first  of  these  authors  has  devoted,  in  the  first  volume  of  his 
Treatise  on  the  Surgical  Diseases  of  the  Mouth,  about  one 
hundred  and  forty  pages  to  the  affections  under  consideration* 


TtfMORS  OF  THE  PALATE, 

Tumors  of  the  palate  are  less  frequent  in  their  occurrence 
than  morbid  growths  from  the  gums  and  alveolar  processes; 
they  are  as  variable  in  their  appearance  and  character  as  are 
those  which  are  developed  from  other  parts  of  the  mouth. 
Sometimes  they  originate  frura  the  mucous  membrane,  at  other 
thnes  from  the  periosteal  tissue;  sometimes  they  are  attached 
by  a  broad  base,  at  other  times  by  a  very  narrow  one.  Some 
,  have  a  smooth  surface,  a  whitish  and  pale  red  color,  and  a  firm 
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fleshy  texture :  these  generally  grow  very  slowly,  and  are  seldom 
of  a  malignant  character.  Others  hare  an  uneven  surface,  are 
soft  and  vascular,  of  a  purple  color,  and  bleed  from  the  slightest 
injury. 

The  last  are  of  a  more  malignant  nature,  and  frequently  have 
a  cancerous  tendency ;  they  are  also  more  sensitive  to  the  toach 
and  more  painful.  The  first  are  seldom  attended  with  mach 
pain,  and  are  less  dangerous.  In  forming  a  prognosis,  there- 
fore, it  is  necessary  to  distinguish  between  those  which  are 
simple,  and  those  which  are  of  a  malignant  or  cancerous  nature. 

Tumors  of  the  palate,  as  well  as  those  of  other  parts  of  the 
mouth,  are  always  productive  of  annoyance  and  inconvenience 
to  the  patient  in  proportion  to  their  size  and  the  malignancy  of 
their  character.  They  impede,  and,  sometimes,  destroy  the 
functions  of  mastication,  and  render  those  of  speech  and  deglu- 
tition exceedingly  difficult  and  imperfect. 

A  more  minute  description  of  tumors  of  the  palate  is  deemed 
unnecessary,  since  that  which  has  been  given,  in  a  preceding 
part  of  the  work,  of  the  morbid  growths  upon  the  goms  and 
alveolar  processes,  will  be  found,  for  the  most  part,  applicable  to 
those  of  the  palate.  With  regard  to  the  peculiar  pathological 
characteristics  and  nosological  classification  of  the  various  kinds 
of  tumor,  to  give  such  a  description  forms  no  part  of  the 
author's  design.  He  could  not  do  so  without  extending  the 
limits  of  this  part  of  his  work  to  too  great  a  length ;  therefore, 
the  reader  is  referred,  for  more  detailed  information  upon  these 
subjects,  to  works  on  general  medicine  and  surgery. 

CAUSES. 

Concerning  the  causes  of  tumors  of  the  palate,  as  well  as 
those  of  other  parts  of  the  body,  there  exists  some  diversity  of 
opinion.  Some  authors  believe  that  they  are  attributable  in  all 
cases  to  a  peculiar  or  specific  constitutional  vice,  as  the  venereal, 
scorbutic,  cancerous,  scrofulous,  etc.;  while  others  think  they 
may  occur  in  individuals  in  whom  no  such  habit  or  vice  exists. 
That  the  character  of  the  tumor  is  determined  by  the  habit  of 
body,  or  constitutional  tendency  of  the  individual,  is,  we  believe, 
a  question  which,  at  present,  admits  of  little  doubt,  though  some 
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exciting  cause  may  be  necessary  to  the  comm€ncement  of  the 
disease.  Local  irrttatioQ  is  perhaps  the  itnmeiliate  or  exciting 
Cause  of  the  various  morbid  growths  of  the  palate ;  but  this, 
unless  favored  by  i^ome  specific  or  peculiar  constitutional  ten- 
Sency  or  cachectic  habit  of  body,  would  not  be  likely  to  give  rise 
to  theni»  Thus,  while  the  former  would  seem  to  be  the  exciting 
eaiise,  the  specific  character  of  the  disease,  as  has  been  just 
tated,  is  evidently  determined  by  the  latter* 

Every  habit  of  body,  or  tendency  to  any  particular  form  of 
iiseased  action,  may  be  regarded  as  having  a  susceptibility  to 
aorbid  impressions  peculiar  to  itself.  Hence^  an  irritant  which, 
n  one  case,  might  not  be  productive  of  any  appreciable  distur- 
anee,  would,  in  another^  give  rise  to  a  morbid  growth  of  a  more 
Or  less  malignant  character,  according  to  the  habit  of  body,  or 
tonstitutional  tendency  of  the  individual. 

The  irritation  produced  by  dead,  loose  and  diseased  teeth, 
leers  of  the  mucous  membrance  and  necrosed  bone,  are  among 
the  most  common  of  the  exciiing  causes.  Some  may.  perhaps, 
)e  disposed  to  question  the  agency  of  dental  irritation  in  the 
reduction  of  a  morbid  growth  from  tbe  palate,  but  the  fact  is 
loo  well  established  to  admit  of  doubt.  Many  well  authenticated 
leases  are  on  record,  which  conclusively  prove  that  diseased  teeth 
re  capable  of  exerting  a  morbid  influence  upon  these  parts.  M. 
ITf  AKD*  reports  the  case  of  a  woman,  forty  years  of  age,  who 
lad  a  cancerous  excrescence  of  the  palate,  caused  by  an  irrita- 
ion  produced  by  the  superior  incisors;  and  numerous  examples 
if  tumor  and  other  diseases  of  the  palate,  resulting  from  the 
)reeence  of  diseased  teeth,  are  given  by  Jourdain  and  other 
uthors.f 

But  there  are  other  causes,  such,  for  example,  as  salivary  cal- 
culus, mucous  engorgement  of  the  maxillary  sinus,  acrid  saliva, 
nd  mechanical  injuries  from  blows,  or  from  hard  substances 
nken  into  the  mouth.  Roche  and  Sanson,  in  their  Theory  and 
*ractice  of  Medicine  and  Surgery,  assert  that  from  the  irrita- 
ion  produced  by  syphilitic  ulcers,  carcinomatous  tumors  nearly 
Iways  foUow-J 

^  J<»ilflial  (le  Mod.,  tome  xix.,  p,  301. 

f  Tr*it^  d«}«  jMabdies  Clitrurg.  de  In  Bouohe. 

X  Nooreuiix  Eleuienti  d«  Patbo)ogii»  Uedioo-Oblrurfteale,  imne  4,  p,  1011. 
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grew  a  small  fungous  tumor.  This  was  removed,  and  a  portion 
of  the  bone,  which  was  exposed,  was  found  to  be  in  a  necrosed 
and  partially  exfoliated  condition.  This  was  extracted  with  an 
excavator,  and,  under  proper  treatment,  the  patient  soon  r^ 
covered. 

In  presenting  the  foregoing  cases,  the  author  has  not  thought 
it  necessary  to  give  anything  more  than  the  important  facts 
connected  with  each.  A  full  translation  of  the  reports  would 
occupy  more  space  than  he  wishes  to  devote  to  this  particular 
subject. 

It  is  seldom  that  the  operation  for  the  removal  of  tumors  of 
the  palate,  are  followed  by  results  as  favorable  as  those  furnished 
by  the  foregoing  cases.  If  it  were  necessary,  many  examples 
of  tumors  of  the  palate,  attended  with  fatal  effects,  might  be 
cited.  Jourdain  mentions  one  given  by  M.  Plater,  of  a  cancer- 
ous tumor  of  the  palate,  caused  by  ulceration  of  the  throat  and 
uvula. 

Both  before  and  after  the  operation,  such  general  or  consti- 
tutional treatment  as  may  be  indicated  by  the  habit  of  body 
or  vice  under  which  the  patient  may  be  laboring,  should  be 
adopted.  If  of  a  scorbutic  or  scroftilous  habit,  or  affected  with 
a  syphilitic  disease,  suitable  remedies  should  be  prescribed,  and 
when  practicable,  such  local  irritants  as  may  have  acted  as  excite 
ing  causes  should  be  removed. 


CARIES  AND  NECROSIS  OF  THE  BONES  OF  THE  PALATE.  AND 
ULCERATION  OF  THE  MUCOUS  MEMBRANE. 

The  bones  of  the  palate  sometimes  become  the  seat  of  caries 
and  necrosis,  causing  ulceration  of  the  subjacent  soft  parts,  and 
the  destruction  of  a  greater  or  less  portion  of  the  structures 
which  separate  the  cavities  of  the  mouth  and  nose.  Although 
these  effects  are  of  more  frequent  occurrence  than  tumors,  they 
are  less  dangerous  in  their  consequences.  Commencing  with  in* 
flammation  and  suppuration  of  the  periosteal  tissue,  caries,  and 
necrosis  of  the  bones,  accompanied  by  ulceration  of  the  invest- 
ing mucous  membrane,  supervene,  and  ultimately  exfoliation 
takes  place,  when  an  opening  of  greater  or  less  siee,  between  the 
buccal  and  nasal  cavities,  is  established. 
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[geons,  not  only  for  the  purpose  of  causing  exfoliation  of  a 
portion  of  the  bone,  but  also  to  arrest  the  hemorrhage  which 
generally  attenils  this  class  of  operations.     Boyer,  who  auy^  he 

[  has  performed  the  operation  for  the  removal  of  tumors  from  the 
palate  several  times,   frankly  admits  that  he    has   never  been 

!  successful  where  they  were  of  a  malignant  character,  But» 
notwithstantling  the  great  liability  to  reproduction  of  most 
morbid  growths,  this  does  not  always  happen,  as  is  well  at- 
tested by  many  cases  on  record ;  from  which  it  may  be  well  to 

icite  three  or  four, 

Pierre  Guyard  reports  in  the  Journal,  to  which  reference  lia-s 

^before  been  made,  the  case  of  a  woman*  forty  years  of  age,  who  had 

I  a  cancerous  excrescence  of  the  palate,  of  many  years'  standing. 

'which  weighed  nine  ounces.  This  excrescence  was  extirpated, 
and  the  patient  restored  to  health. 

The  case  of  a  man,  forty  years  uf  age,  affected  with  so  large 
a  tumor  of  the  palate  that  he  could  take  no  nonrij^hnient,  except 
iit  a  fluid  state,  is  reported  by  Varner.  In  this  case,  it  was  of 
a  cartilaginous  character,  interspersed  with  osseous  points,  and 
the  operation  for  its  removal  was  also  successful.* 

Jourdain  describes  the  case  of  a  man,  who  from  the  irritation 
produced  by  the  roots  of  several  decayed  teeth,  had  a  swelling 
of  the  upper  lip  and  nose,  and  a  tumor  of  the  palate  as  hirge 
as  a  pigeon's  egg.  A  fistula,  traversing  tlie  alveolar  border, 
extended  from  the  superior  lateral  incisor  to  the  first  molar  of 
the  same  side,  from  which  a  large  quantity  of  matter  was  dis- 
charged.    The    teeth,  being  troublesome,  were  removed.     The 

'  discharge  of  matter  soon  ceased.  He  next  removed  the  tumor 
from  the  palate,  which  exposed  a  portion  of  necrosed  bone ;  this 

i  ex  foliated  in  a  few  days,  leaving  an  opening  into  the  nose  of  the 
aii&e  of  a  large  quill,  through  which  fluids,  taken  into  the  mouth, 
readily  passed.  By  the  application  of  caustics^  the  sides  of  the 
opening  were  caused  to  granulate,  and  iu  six  weeks  it  had  en- 
lire  ly  healed. 

The  same  author  mentions  the  case  of  a  lady,  who  had  a  tumor 

of  the  palate  caused  by  erysipelas.     The  last  named  disease 

[having  exten<led  to  the  lips,  nose  and  vault  of  the  palate,  caused 

rih  the  la.Ht  mentioned  place  ulceration,  from  the  centre  of  which 

*  Vide  Traits  de«  Maladies  Chirurg,  do  ta  Rouehei  U  Ij  p,  427. 
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grew  a  email  fungous  tumor.     Tbis  was  remove*!,  and  a  portion 
of  the  bone,  which  was  expo^»d,  wa«  found    to  be  in  a  nccn»e4l 
and  partially  exfoliated  condition.     This  was  extfacteil  with  saj 
excavator,   and,    under  proper  treattnent,  the  pntimt  jtooo 
covered. 

In  presenting  the  foregoing  cases,  the  author  ha«  not  thoafbt' 
it  necessary   to  give  anything   more   than   the  important  faeu 
connected  with  each.     A  full  translation  of  the  report!  wottH 
nccupy  more  space  than  he  wishes  to  <levote  to  this  particali 
subject. 

It  is  seldom  that  the  operation  for  the  remornl  of  tumdrt  tf 
the  palate,  are  followed  by  results  ns  favorable  as  tbosie  foraiiM 
by  tlie  foregoing  cases.  If  it  were  necessary,  many  oxanttle) 
of  tumors  of  the  palate*  attended  with  fatal  efFetTlSi  miglit  W 
cited.  Jourdain  mentions  one  given  by  M.  PLATiiE^of  a  caftor- 
ous  tumor  of  the  palate,  caused  by  ulceration  of  the  tlirMi  wni 
uvula. 

Both  before  and  after  the  operation,  such  general  or  eonfci- 
tutional  treatment  as  may  be  indicated  by  the  habit  of  Mj 
or  vice  under  which  the  patient  may  be  laboring,  ^oaU  be 
adopted.  If  of  a  scorbutic  or  ecrofiiloua  habit,  or  aSS^etvil  with 
a  syphilitic  disease,  suitable  remedies  should  be  prcserikid,  lad 
when  practicable,  such  local  irritants  as  may  have  acted  aseidt^ 
ing  causes  should  be  removed. 


CARIES  AND  NECROSIS  OF  THE  BONES  OF  THE  PAlAtK,. 
ULCERATION  OF  THE  MUCOUS  MEMBRANF*. 

The  bones  of  the  palate  soiaetimes  become  the  seat  rf  cmm 
and  necrosis,  causing  ulceration  of  tl»e  subjacent  soft  parta,  lad 
the  destruction  of  a  greater  or  Jess  portion  of  the  fimctaif* 
which  separate  the  cavities  of  the  mouth  and  now,  AJtlM|^ 
these  effects  are  of  more  frequent  occurrence  than  tumors,  tla 
are  less  dangerous  in  their  consequences.  Corr-  ^^  witl  i*- 
flammation  and  suppuration  of  the  periosteal  Jiric*,  aai 

necrosis  of  the  bones,  accompanied  by  ulceratioii  of  llit  ioteii* 
ing  mucous  membrane,  supervene,  and  ultimately  ^xfobatMi 
takes  place,  when  an  opening  of  greater  or  less  siic,  lie*w«M*«  ill 
buccal  and  nasal  cavities,  is  established. 
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luring  the  progress  of  the  disease,  fetid  sanies  is  contifinally 
discharged  from  one  or  more  fistulous  openings,  into  the  moiitlij 
I  and  sometimes  into  the  cavities  of  the  nose,  rendering  the  con- 
dition of  the  unhappy  suiferer  exceedingly  loathsome  and  dis- 
tressing. The  progress  of  the  disease  is  often  slow,  continuing, 
not  onfrequently,  for  weeks,  mouths,  and  in  some  cases  even 
jears^  destroying  all  the  pleasures  of  life,  and  rendering  ex- 
istence itself  a  burden.  A  case  of  this  kind  was  recently 
introduced  into  the  infirmary  of  the  Baltimore  College  of  Dental 
Surgery,  which  will  be  noticed  at  some  length,  when  the  author 
comes  to  treat  of  the  means  employed  for  remedying  defects  of 
the  palatine  organs. 

Dr.  Brown,  of  Missouri,  describes  a  very  interesting  case  of 
the  destruction  of  a  large  portion  of  the  palate  plates  of  the  su- 
perior maxillary  and  palate  bones,  accompanied  by  the  loss  of 
the  left  lateral  and  central  incisors.* 

The  ravages  of  cariet*  and  ulceration  of  the  palate  are  some- 
times so  great  that  the  palatine  bones,  tbe  palate  plates  of 
the  superior  maxilla,  the  vomer,  turbinated  and  nasal  bones, 
together  with  the  velum  and  uvula,  are  entirely  destroyed,  but 
when  thus  extensive,  they  are  seldom  arrested,  except  with  the 
life  of  the  patient. 

The  ulcerative  process  of  the  soft  parts,  when  resulting  from 
caries  of  the  bones,  frequently  extends  to  the  pituitary  mem- 
brane»  lining  the  floor  of  the  nasal  fossse.  A  case  of  this  kind, 
and  to  which  the  author  will  hereafter  have  occasion  to  refer, 
is  related  by  Jourdain. 

But  ulceration  of  tbe  mucoiis  membrane,  lining  the  vault  of 
the  palate,  often  occurs  while  the  bones  are  in  a  healthy  con- 
dition* It  is  frequently  caused  by  inflammation  and  ulceration 
of  the  velum  and  uvula,  whether  resulting  as  fin  eflect  of  second- 
ary syphilis  or  from  malignant  osena  produced  by  other  causes* 
But,  whatever  the  producing  cause  of  the  ulceration,  it  may 
ultimately  give  rise  to  caries  and  necrosis  of  the  bones. 


•  Vide  Am.  Jour.  Dent,  Scl  vol  6.  p.  2315. 
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Caried,  necro&id  and  tilccratioii  of  the  palate^  as  in  tli«  etaf 
of  tumora,  result  from  local  irritation  aiid  certain  liabitji  of  I  -  v 
or  constitutional  vices.    The  immetltate  or  exciting  eaQseii  loc^i 
irritation  ;  but  the  extent  of  the  effecti*  re8iUting  frcito  Mcb  irri- 
tatton  18,  as  we  have  before  stated,  in  proportion  to  the  $u»cvptt- 
bility  of  the  body  to  morbid  impressions.     The  local  irritatioa* 
are  the  same  as  those   which   have  been    already  tncntiotii^ 
namely:  dead  and  loose  teeth,  root«  of  teeth,  salivary  ealtmliuv 
mechanical  injuries,  acrid  humors,  etc.     The  caae  of  a  lad?  of 
irreproachable   character  ia   related   by   Jourdain,   in  trhotn  i 
scratch  on  the  palate  with  a  fii^h-bone  caused  a  tumor,  whid^ 
suppurated  and  degenerated  into  an  ulcer^  with  hard,  elofii 
edges  and  a  fungus  in  the  middle-*     A  case,  in  which  sinuli 
effects  were  produced,  and  by  the  same  caui*e,  was  tor 
to  the  author,  in  1849,  by  a  dentist  of  Baltimore.     Local  i 
tion,  unquestionably,  has  much  more  to  do  in  the  prodoction  ( 
the  diseases  unJer  consideration  than  many  seem  to  imagm« 
are  willing  to  admit.     Most  writers  are  of  the  opinion  thai  li<; 
are  wholly  caused  by  some  constitutional  vice,  and  nearly  ilway 
by  the  venereal ;  but  that  this  opinion,  to  some  extent  at  lewti^ 
is  erroneous,  will  be  fully  proven  by  certain  fact.s  which  will  W 
presented  when  we  come  to  speak  of   the  treatment  uf  ihm 
affections. 

TREATMENT. 

In  the  treatment  of  caries  of  the  bones  of  the  palate,  tl  u 
important  to  ascertain  if  the  patient  be  laboring  under  any  c<A' 
stitutional  vice  which  may  have  contributed  to  thf  disease;  ait^ 
what  were  the  local  irritants  concorDcd  in  giving  riseloit^  0 
the  inflammation  from  which  it  resulted  was  caused  by  i 
cal  irritation,  the  irritants  should  at  dhce  be  removed^ 
eayed,  dead  or  loose  teeth  be  suspected  as  having  h 
agency  in  its  production,  they  :?hould  be  immediately  ext 
but  so  long  u^  any  portion  of  decayed  or  uecr«>sed  tone  i 

»  TtmU  d«f  Malftd.  ClLtrurg,  de  1a  llaiich«,  tarn.  \,  p>  0t. 
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is  needless  to  say,  the  ulcerations  or  ii&tuloaa  openings?  in  the 
ft  parts  cannot  be  healed*  These,  as  suoii  as  they  have  he- 
me sufficiently  exfoliated,  should  be  iletnched  and  removed;  in 
rrig  which  it  may  he  nece&Mry  to  increuse  the  size  of  the  ex- 
rnal  opening.  During  the  process  of  exfoliation,  the  mouth 
loubl  be  frequently  gargled  with  astringent  and  rletergent  lo- 
^Qi^,  for  the  purpose  of  neutralising  the  oilor  of  the  offensive 
Iter  which  is  continually  discharged. 

table  constitutional  remedies  should,  at  the  sanie  time,  be 
icribed*  Ae  in  the  case  of  tumors,  if  the  patient  be  labor- 
g  under  a  scorbutic^  scrofulous  or  venereal  diu thesis,  the  in<li- 
ttions  for  the  cure  of  these  should  be  properly  fulfilled.  But, 
'fore  instituting  tiny  general  treatment,  we  should  be  well  a.^^- 
ired  that  our  diagnosis  is  correct*  A  venereal  vice  is  soine- 
iroes  sQfipeetcd  when  none  exists,  as  w  shown  by  the  fallowing 
ief  summary  of  the  history  of  a  case  related  by  Jourdain: 
The  subject  of  this  case  was  a  nnui  who  had  a  swelling  which 
ccupied  the  whole  of  the  left  side  of  the  vault  of  the  palate. 
om  which  there  had  been  a  fistulous  opening  for  a  long  time. 
!he  edges  were  hard  and  indurated.  Venereal  vice  was  sus- 
cted  as  the  cause,  ami  for  this  (lijsiease  treatment  was  proposed: 
it,  the  patient  not  being  willing  to  submit,  Jourduin  was  con 
lilted,  who  advised  the  removal  of  the  roots  of  three  or  four 
eth  in  the  vicinity  of  the  disease.  This  operation  was  per- 
orraed,  and  the  fistulous  opening  at  the  same  time  enlarged, 
rhen  the  bone  was  found  to  be  in  a  carious  condition ;  but  with 
ttle  other  treatment,  a  complete  cure  was  soon  eff'ected. 

That  the  effects  resulting  from  dental  irritation  may  extend  to 
he  palate,  is  shown  by  the  following  particulars,  taken  from  the 
istory  of  a  case  given  by  the  same  author:  A  man  called  upon 
burdain  for  advice  in  relation  to  a  tumor  on  the  vault  of  the 
lalate*  Upon  examination,  a  sensible  fluctuation  was  perceived. 
)n  being  pressed,  fetid  pus  escaped  from  a  small  fistulous  open- 
ag  between  the  right  lateral  incisor  ami  canine  tooth,  and  also 
n>m  the  socket  of  the  second  bicuspid,  which  had  been  extracted 
,  short  time  before.  The  alveolar  socket  of  this  tooth  commu- 
nicated with  the  first-mentioned  fistula  and  the  disease  in  the 
palate.  Notwithstanding  these  two  outlets  for  the  escape  of  the 
matter,  it  accumulated  in  the  palatine  tumor.  Various  means 
52 
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were  resorted  to  for  the  cure  of  the  f1ii»eaise,  bat  wtthnm  fwtmL 
The  nasal  foasse,  by  the  accucnulaticn  of  matter,  were  pa: 
doned,  the  alveoli  of  the  latiTal  incisor,  cuspid  nnd  first  bi 
becftme  necrosed,  the  teeth  loosened  and  were  extr^icted.  Th> 
alveoli  exfoliated,  the  tumor  of  the  palate  Wfut  opened,  wlitn  tht 
hones  of  the  palate  and  alveolar  ridge  were  found  in  a  necro^'l 
and  partially  exfoliated  ^tate.  These  were  removed  ii'»t>.-.f.r 
much  difficulty,  leaving  an  opening  through  to  the  pit 
membrane  which  lined  the  floor  of  the  naaal  foasje.  Thr*^*  ;  ' 
lionrt  of  bone  having  been  removed,  the  part*  sooti  hviitrl 

That  the  caries  in  the  two  last  eases  was  cau.Hfil  Ly  ncnul  irr 
tatiou,  there  can  be  no  question,  and  that  it  often  readts  fnm 
this  ea«8e,  we  have  not  the  least  doubt.  In  the  last  caae,  it  ii 
probable  that  the  second  bicuspid  of  the  affected  aide  wa»  W 
extracted  until  an  abscess  had  formed  at  the  extremitj  of  » 
root.  The  matter,  instead  of  escaping  externallj^  had  efteSli 
H  passage  through  the  inner  wall  of  the  alveoiua,  and 
between  the  palate  plate  of  the  superior  uinxilla  and 
membrane  to  near  the  median  line,  where  it  had  accumaiau^ 
produced  the  tumor  mentioned  by  Jonrrlain,  nnd  ultimately  iia<fc 
a  passage  for  its  escape  between  the  lateral  incisor  and  cispii 
Several  eases,  followed  by  very  similar  effect^*,  hare  fallra 
the  immediate  observation  of  the  author.  But  when 
with  a  cachectic  habit  of  body  or  venereal  vice,  th**  efeets  m 
more  destructive,  and,  in  this  rase,  local  trc^1t^l€^t  will 
suffice. 

Ulceration  of  the  palatine  mucous  membrane  may  occur 
out  caries  of  the  subjacent  bone;  it  may  result  a^  a 
of  ulceration  or  other  disease  of  the  velum  or  tiTisla,  or 
some  mechanical  injury  inflicted  upon  the  parts.     Whea  it 
a  simple  nature,  cooling  and  astringent  garglw,  proctM 
mild  aperients,  will  generally  suffice  for  its  cure*     If 
upon  a  spectfic  constitutional  tendency  or  ?ice,  appropnatc 
eral  remedies  should  be  employed.     But  with  regard  to 
treatment  of   ulcers  of    the   palate,  we  aball  hav^ 
speak  when  we  ome  to  treat  of  the  iliaeasea  of  the 
uvula. 
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?FLAMMATION  AND  ULCERATION  OF  THE  VELUM  AND  UVULA. 

Ttie  relam  palati  and  uvula  sometimee  become  the  seat  of  in- 
unmation,  aocorapanied  by  pain,  increased  redness,  difficalty  of 
^glntition  and  articulfition.  Most  frc(|uently  it  terminates  in 
solution,  sometimes  in  ulceration,  and  at  uther  times  in  gan- 
xme.  When  resolution  is  the  termLnation,  it  gradually  sub- 
des^,  after  having  continued  for  a  greater  or  less  length  of  time; 
hen  by  ulceration,  one  or  more  white  or  ash  colored  spots  ap- 
»ar  upon  the  velum  and  uvula,  after  it  has  continued  for  a 
trtain  period;  and  when  by  gangrene,  the  part,  after  having 
turned  a  dark  purple  or  almost  black  color,  sloughs.  Fortu- 
iiely^  this  latter  tenuination  rarely  happens. 
As  a  consequence  of  inflammation,  the  uvula  sometimes  be- 
^mes  tumefied  and  elongated ;  at  other  times  it  becomes  elon- 
ited  when  there  is  no  apparent  tumefjiction.  In  the  latter 
i*e,  it  is  familiarly  termed  a  ^Mailing  of  the  palate/*  Most 
Bquently,  when  it  is  elongated,  its  thickness  is  at  the  same 
oae  increased.  In  this  case  there  is  an  increase  of  redness; 
It  when  there  is  elongation,  without  an  increase  of  size,  result- 
ig  simply  from  relaxation  of  the  part,  its  color,  instead  of  being 
ightened,  is  often  diminished,  presenting  a  whitish  or  semi* 
mnsparent  appearance.  This  description  of  elongation  is 
rmed  serous  tumefaction  of  the  uvula.  It  is  seldom  aceompa* 
i^d  by  pain. 

When  the  uvula  becomes  so  much  elongated  as  to  rest  upon 
e  tongue,  it  causes  irritation,  difficult  deglutition,  attended 
ten  by  a  sense  of  suffocation,  tlie  frequent  expulsion  of  mucus 
(om  the  throat,  and  sometimes  a  disagreeable  cough. 
Ulcers  of  various  kinds  sometimes  attack  these  parts,  though 
ey  are  less  subject  to  them  than  are  the  other  parts  of  the 
Duth,  fauces  and  tonsils.  Sometimes  the  ulcers  are  of  a  simple 
^tore,  at  other  times  they  are  aphthous,  scrofulous,  scorbutic, 
nereal  or  cancerous,  according  to  the  specific  poison  or  diathe- 
^  which  has  given  rise  to  them.  When  the  ulcer  is  not  depen- 
nt  upon  constitutional  causes,  it  is  termed  a  simple  ulcer,  anrl 
nothing  more  than  a  granulating  sore  which  secretes  healthy 
LTulent  matter. 
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Apluliaua  ulcers  at  first  nppear  in  the  farm  of  whitkli  or  tnt^ 
parent  ve^icled,  whlcli  break,  and  arc  ultainately  traD^Qnotnl  mu* 
ulcers,  either  surrounded  hy  a  slightly  elevated  ♦  '  "  ill 
color,  or  spread  and  unite  with    ench  other,      i  ,r  v 

termed  digcrete^  and  the  latter  confiuenU  sphths.  Bat  idcfn 
of  thii^  kind  generally  appear  in  other  parts  of  the?  mtrnth  %xA 
fauces  before  they  attack  the  velum  and  uvula  of  the  palilf. 

The  velum  and  uvula  are,  perhnp,s,  more  subjecl  to  fenerr^I, 
than  to  any  other  kind  of  ulcers*  The  syinptamii  of  tlif«  art, 
sometimes,  very  similar  to  ulcere  whicli  res^nlt  fr»>m  some  oihfr 
specific  con8titulional  vice*  and  their  character  can  only  he  pofr 
tively  determined  by  aseertaimng  all  the  other  ctrciniwtsinm 
connected  with  tl»e  history  of  the  case.  They  are  gemT\ 
ceded  by  ulceration  of  the  throat,  dull  heavy  pain,  e«pe 
night,  increased  redness  of  the  part^,  swelling  of  the  tt»u 
difficult  deglutition.  The  part^  usually  have  a  whitiiJif  ftrtj 
gray,  or  ash-colored  appearance,  with  slightly  elerat^  mi 
irregular  margins,  and  secrete  thin  ichorous  tnatter  of  a  ▼«? 
fetid  odor*  The  surrounding  parts  are  preternaturally  rdl,  fad 
sometitnea  present  an  almost  purple  appearance.  At  other  line 
the  ulcers  appear  in  the  form  of  aphthous  sp-  •  '^  »•  -  •  ^^ 
slougliing  of  the  surroumiing  part.**  Sometimes  ( 
the  posterior  side  of  ihe  velum  and  uvula  first,  where  they  f«^ 
rait  extensive  ravages  before  they  appear  anteriorly.  From  thw 
partis  they  often  extend  to  the  vault  of  the  palate,  hut  morefi*- 
qucntly,  when  they  appear  here,  the  periosteal  tissue  aad  hiiaft* 
are  diseased  before  ulceration  shows  itself  in  the  mQcoi»  xnm- 
brane. 

The  velum  and  uvula  are  sometimes  the  eeat  of  bad  cfmBAxd 
ulcers,  such  as  the  cancerous,  scrofulona,  etc.  Sometittct  tWj 
arise  as  a  consequence  of  protracted  and  tmmoderate  wm  ^ 
mercury.  When  they  result  from  this  caui»e,  they  are  preocM 
by  a  copperish  taste  in  the  mouth  ;  increased  flow  aiid  viafiB^ 
of  the  saliva;  tumefaction  and  increased  sensibility  of  theg»»» 
looseness  of  the  teeth ;  a  peculiar,  diaagr*  * "  >d*)f  of  di 
breath,  general  debility  and  emaciation,  and  -  ^-a  dkrrkfl^ 

Ulceration  attacks  the  gums,  edges  of  the  tongue,  ilie  mMm 
membrane  about  the  angles  of  the  jaws,  the  inner  eitrbce  af  «*» 
cheeks  and  throat,  before  it  does  the  velum  and  ttvuU. 
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CAUSES. 
Inflammation  of  the  velum  and  uvula  most  frequently  result 
from  irregular  exposure  to  cold  and  moisture,  though  it  may 
sometimes  be  produced  by  some  local  irritation,  as  mechanical 
injury,  acidity  of  the  gastric  and  buccal  fluids.  Ulceration  of 
the  parts  may  result  from  the  same  causes,  the  character  which 
the  ulcer  assumes  being  determined  by  the  habit  of  body,  or 
peculiar  diathesis  of  the  general  system.  Elongation  of  the 
uvula  is  caused  either  by  inflammation  and  general  enlargement, 
by  relaxation  of  the  parts,  or  by  serous  infiltration  of  its  apex. 

TREATMENT. 

For  simple  inflammation  of  the  velum  and  uvula,  unaccom- 
panied by  fever  or  other  general  constitutional  eflects,  little  else 
will  be  required  than  gargling  the  throat  with  an  infusion  of 
capsicum,  sweetened  with  honey.  When  the  inflammation  is 
severe,  and  the  vessels  have  the  appearance  of  being  distended, 
advantage  may  be  derived  from  scarifying  the  parts. 

But  when  the  uvula  is  so  much  elongated  as  to  rest  upon  the 
tongue,  and  cause  a  sensation  of  sufl'ocation  or  a  troublesome 
cough,  if  it  does  not  yield  to  exciting  and  astringent  gargles,  it 
may  become  advisable  to  remove  a  portion  of  it. 

For  this  operation,  though  an  exceedingly  simple  one,  a 
variety  of  instruments  have  been  invented.  The  best,  however, 
which  the  author  has  seen,  is  the  one  invented  by  Dr.  Hullihen. 

Fig.  291. 


This  instrument,  although  very  simple  in  its  construction,  is  an 
exceedingly  useful  one,  for,  at  the  same  time  that  it  cuts  the 
nrnla,  it  secures  the  excised  extremity,  and  prevents  it  from 
falling.     The  construction  of  this  in^^trument,  and  the  manner 
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nf  usmg  it  are  so  very  simple,  that  the  accompauyiiig  engrmii* 
will  supercede  the  necessity  of  any  description.* 

For  a  simple  ulcer  of  the  velaro  or  uvula,  iin  other  treabamt  «tll 
be  required  than  to  gargle  the  throat  occasionally  irith  ^otoegentlf 
stimulating  and  ustringent  lotion ;  the  one  recommende<l  furinfatB' 
mation  of  these  part?:  may  geivcrally  be  employed  with  advanta^'' 

In  the  treatment  of  venereal  or  syphilitic  ulcers  of  the  velarw  anii 
nviihi,  little  advantage  will  be  obtained  from  locml  ^em^diell*  Tfcrj 
can  only  he  cured  by  appropriate  constitutional  treatment,  *«aehA# 
is  pres*cribed  in  worka  on  general  medicine  and  surgery.  To  xhtw, 
therefore,  the  reader  is  referred  for  information  opon  ihissiitijwt 

In  casein  of  mercnrial  ulcers,  it  ii«  desirable  that  two  or  tlim 
liquid  evacuations  from  the  bowels  should  be  procured  diily 
For  this  pm"po.He,  sulphate  of  magnesia  or  Hulphur  may  Iw  ai* 
ministered  night  and  morning.  The  mouth  shoiild«  at  theAn^ 
time,  be  gargled  six  or  eight  times  a  day  with  mme  gvadt 
astringent  lotion.  A  weak  solution  of  the  sulphate' of  »nc,  i>r 
ulum  sweetened  with  honey,  may  sometimes  be  advaiitageoiiilT 
employed,  but  more  benefit,  perhaps,  will  bi*  derived  frum  ckf 
use  of  the  chlorinated  solution  of  soda.  When  the  paia  a  m 
severe  as  to  prevent  rest,  opium  should  be  prescribed.  Thf  Art 
of  the  patient,  for  the  moat  part,  should  consiai  of  farinacMo^ 
substances,  and  after  the  ulcers  hare  begun  to  heal,  miik,  l^i 
soups,  etc.,  may  be  recommended. 

In  the  treatment  of  scirrhous  and  other  ill-eonditioned  nketi 
of  the  velum  and  uvula,  dependent  upon  a  cachectic  habit  of 
lunly^  it  is  necessary  that  the  constitutiunal  indications  jihoaMi< 
properly  fulfilled,  and  ihnt  the  vitiated  action  of  the  Ji****' 
should  be  changed  by  the  application  of  local  im'uut^,  mc^a* 
caustics.  The  application  of  the  actual  cuuterj  hafi  bt< 
more  efficient  in  changing  the  condition  of  ulct*rsi  of  iL ^  * 
and  exciting  a  healthy  action  in  them,  than  any  other  mtts^ 
which  have  been  employed. 

For  cancerous  ulcers,  it  has  been  found  ner 

a  greater  or  less  portion  of  the  velum  and  uvu  _, evt* 

operation  has  seldom  proved  8Ucco**»ful;  for  the  <lbK*adie,  aftff* 
greater  or  less  length  of  time,  reappears  in  silii  w  in 
the  neighboring  parts. 

-  -rnviitg  mjd  di«3crtptk»n  wf  Dr.  ItiiUihvn'*  uvuia  »c&**t*r*  mrt  i 
af  Am.  Jour,  nod  Lib.  of  Denul  dele 


CHAPTER    SECOND. 
DEFECTS  OF  THE  PALATINE  ORGANS. 

Thb  nature  and  extent  of  the  defects  of  the  palatine  organs 
are  various.  They  sometimes  consist  of  a  simple  perforation  of 
the  vault  of  the  palate ;  this  may  be  in  the  centre,  or  on  either 
side  of  the  median  line.  At  other  times,  the  loss  of  substance 
extends  to  the  entire  vault  and  velum.  Nor  is  the  loss  always 
confined  to  these  parts ;  it  sometimes  extends  to  the  anterior 
part  of  the  alveolar  border,  and  a  portion  of  the  upper  lip,  con- 
stituting what  is  usually  termed  hare-lip. 

The  defects  of  the  palatine  organs,  as  we  have  before  stated, 
may  be  divided  into  accidental  and  congenital.  The  first  result- 
ing from  accidental  causes,  the  second  from  malformation  of  the 
parts. 

ACCIDENTAL  DEFECTS. 

Accidental  lesions  of  the  palatine  organs  are  divided  by  M. 
Delabarre  into  three  species.  The  first  consists  in  perforations 
of  the  vault  of  the  palate ;  the  second,  in  perforations  of  the 
velum,  and  the  third,  in  the  destruction  of  the  entire  vault  of  the 
palate,  or  of  a  great  portion  of  it.  To  this  last  might  also  be 
added  the  destruction  of  the  whole,  or  a  large  portion  of  the 
velum,  as  well  as  of  the  vomer,  part  of  the  alveolar  border  and 
turbinated  bones.* 

It  has  also  been  remarked,  that  lesions  of  the  palate  and 
velum,  resulting  from  disease,  differ  from  congenital  defects. 
The  first  most  frequently  perforate  the  side  of  the  palatine  vault, 
and  communicate  with  only  one  nostril ;  whereas,  the  latter,  as 
will  presently  be  seen,  occupy  the  centre  of  the  arch,  and  pene- 
trate both  of  the  nasal  cavities. 

The  causes  of  accidental  lesions  or  defects  of  the  palate  and 
velum,  have  already  been  treated  of;  the  manner  of  remedying 
them  will  hereafter  be  described. 

*  Traits  de  TArt  M^obanique  du  Cbirurgien  Dentiste,  t.  1,  p.  294. 
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CONGENITAL  DEFECTS 


Congenital  ilefects  of  the  palate  occupy  th©  medUn  tiai  or 
palatine  raphe,  and   consist  in   the  division  to  a  gri'ntrr  or  \m 
t>xtcnt  of  the  osseous  sinil  soft  textures.     This  dtTigioD  is  fooKv 
cimeB  confined  to  the  vault  of  the  pnlute;  at  otber  tiiD«i»  tkt 
velum,  the  anterior  part  of  the  alveolar  arch  and  the  upprr  lip 
participate.     It  forms  a  couimunication  with   both  noitrib;uii 
when  the  malformation  extends  to  the  iilveolar  border  »nd  \i\i\¥tr 
lip,  which  is  divided  vertically  in  one,   and  soioetimeft  b 
places,  it  gives  to  the  mouth  a  most  disagreeable  aspect, 
hare-lip  is  sometimes  met  with  when  there  is  no  imperffctiaD4 
the  osseous  structures ;  and  imperfections  are*  often  met^ 
these  latter  when  the  lip  k  perfect.     In  som 
fissure  is  more  than  three- fourths  <»f  an  inch 
whole  extent  of  the  palate  and  velum,  accompanit'd  by  al 
of  the  whole  of  that  portion  of  the  alveolar  border  whicb 
be  ocenpied  by  the  four  incisors;  at  other  times  the  aUroU  a.,^. 
is  divifled   in  two  places,  leaving  a  portion   between  the  Uunl 
and  central  incisors,  or  one  lateral  and  one  central,  which  pro- 
ject m<tre  or  less,  an<l   thus  very  greatly  increase  the  dcfumtflf- 
Al though  a   double  haredip,  with  two  divisions  of  the  aiffolir 
border,  is  seldom  met  with  without  some  defect  of  the  paUiin^ 
organs,  such  cases  do  occasionally  occur.     Dr.  Marion  Smn^ 
A  skillful  and  di:^tinguished  surgeon,   formerly  of  Mont?"'"-" 
Ala.,  describes  a  most  interesting  case  of  this  kind^  in  y* 
page  51,  of  the  American  Journal  of  Dental  Scieiiee. 

Congenital  defects  of  the  palate  are  sometimes  accompAUK^ 
by  more  or  less  deformity  of  the  sides  of  the  alvenUr  arcti,  iiJ 
of  the  teeth.  Sometimes  the  8i<le«  of  the  alveolar  ridge  i" 
forced  too  fur  apart,  and  at  other  times  they  are  too  near  eKi 
other,  while  the  teeth  ore  either  too  large  or  too  fiaall.  ^ 
imperfectly  developed  roots,  and  generally  of  a  aofi  textiff«w 

Waul  of  coaptation,  resulting  from  defect  of  forroatinn  mi* 
palatine  plates  of  the  maxillary  and  palate  bones^  are  thr  c»i"» 
of  congenital  deficiencies  of  the  parts  in  question.  In  li 
embryo  of  about  the  third  week,  the  development  of  ih9fm 
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clearly  in  progress.  Five  tubercles  bud  out  from  the  front  of 
the  cephalic  mass,  of  which  the  middle  one  which  is  double,  is 
directed  vertically  downward,  and  bears  the  appellation,  m- 
euive  tubercles,  because  the  intermaxillary  bones,  destined  to 
bear  the  superior  incisor  teeth  exclusively,  are  developed  in  it. 
On  either  side  is  the  tubercle  or  rudiment  of  an  upper  maxillary 
bone,  which  is  separated  from  its  fellow  by  a  wide  interval,  and 
from  the  neighboring  incisive  process  by  a  fissure.  The  fourth 
and  fifth  tubercles,  also  separated  in  front,  form  by  their  subse- 
quent union  in  the  median  line  the  inferior  maxillary  bone.  At 
the  same  period  the  palate  begins  to  be  formed  by  the  approach 
toward  the  median  line  of  two  horizontal  plates  or  processes, 
springing  from  the  maxillary  process  on  either  side. 

If  now,  development  proceed   regularly  and  normally,  the 
palate  processes  of  the  superior  maxilla 
meet  in  the  median  line  and  unite  with  '®*  ^^^' 

the  blended  intermaxillary  tubercles, 
while  the  vomer  grows  downward  to 
meet  the  palate  processes  in  their  line 
of  union.  The  upper  jaw,  after  the 
accomplishment  of  the  changes,  is  com- 
plete, and  the  formation  of  the  lip  and 
primary  dental  groove  follow  in  due 
course.  But  it  sometimes  happens  that 
the  superior  maxillary  and  intermaxil- 
lary processes  fail  to  unite  with  each  other,  whence  we  have  the 
malformation  known  as  hare-lip j  or  the  palate  plates  are  arrested 
in  their  growth,  and  permanent  fissure  of  the  palate  is  the  result. 
Consequently,  the  fissure  of  single  hare-lip  is  never  exactly  in 
the  median  line,  but  on  one  edge  of  the  intermaxillary  bone ; 
whereas,  in  double  hare-lip,  a  fissure  exists  on  each  side  of  this 
bone,  into  which  the  four  incisor  teeth  are  implanted. 

Fissure  of  the  palate  is  usually  a  little  lateral  and  not  median, 
as  it  results  from  a  deficiency  of  one  or  other  of  the  palate  plates 
of  the  upper  maxillary  bone ;  and  it  is  frequently  associated  with 
hare-lip  and  fissure  of  the  upper  jaw. 

The  tubercles,  or  formative  precesses  of  the  lower  jaw,  advance 
and  meet  in  the  median  line,  while  the  upper  maxillary  pro- 
cesses are  still  separate.     In  man  they  are  consolidated  into  a 


single  piece ;   but  tbey  remain  permaneDtly  divided  in  mu 
the  lower  animals  by  a  median  suture,* 

Tbus  it  is  »een,  that  the  defects  of  the  palatine  orgaiii  vlick 
result  from  malformation,  present  as  much  diversity  af  eharicur 
as  do  those  which  are  produced  by  disea^r,  or  other  accidenul 
causes.  Mr.  Stearns,  of  London,  in  a  vt?ry  able  and  highly  m- 
tercsting  paper,  published  in  the  London  Lancet,  on  *'  Cong^mtml 
Fissure  of  the  Palate/'  in  noticing  tlieir  various  anatomical 
peculiarities  divides  them  into  three  chissc^. 

The  first  class  embraces  all  the  cases  in  which  the  feaure  a- 
tends  through  the  relum,  palate  and  maxillary  bonea^  to  tk 
alveolar  border  and,  sometimes,  through  the  whole  extent  of  tW 
median  symphysis.  Thij^  form  of  fissure  is  the  moi«t  extcn*i»ft 
and  justly  regarded  as  the  worst,  and  is  usually  complit^tt^i 
with  hare-lip. 

In  the  secimd  elans,  tlie  bones  of  the  palate  are  apparfnth 
entire,  though  the  concavity  of  the  arch  may  be  somewhat  greatiT 
than  usuaK  and  the  fissure  may  extend  a  short  distance  into  thm 
'^posterior  margin,"  The  lesion,  in  this  case,  is  almot^t  wholh 
confined  to  the  velum  pulati* 

The  third  class  embraces  those  cases  in  which  th«?ft&durvi* 
confined  to  the  soft  parts,  extending^  perhaps,  only  a  short  dis- 
tance up  into  the  uvula.  This  form  of  fissure  is*  probably,  !•» 
frequently  met  with  than  either  of  the  preceding* 


FUNCTIONAL  DISTURBANCES.  RESULTING  FKOM  DEFECTS  OF 
TEE  PALATINE  OROANa 

The  principal  effects  resulting  from  an  absencx?  of  a  portico  uf 
the  pobitine  organs,  are,  as  we  have  before  stated,  an  iiapiif' 
ment  of  the  functions  of  mastication,  deglutition  and  »pt*cb. 
Distinct  utterance  is  sometimes  wholly  destroyed,  and  maetia* 
tion  and  deglutition  are  often  so  much  embarrat««ie4l  u  t^^ 
performed  only  witb  great  difficulty^  Thej*e  effects  ar^?  aiw»J» 
in  proportion  to  the  extent  of  the  separation  or  deficiency  of  lb*- 
parts.  We  shall  first  speak  of  those  modifications  of  the  fimctiofti 
of  mastication  and  deglutition  which  result  from  absence  ^  • 
portion  of  the  palatine  organst* 

♦  Vide  Dm  114*0 '«  Fbyilorogif. 
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Tbe  ftirople  act  of  triturating  the  food  may  not  be  materially 
impaired  by  the  absence  of  a  portion,  however  extensive,  of  the 
palatine  organs,  unices  the  natural  relations  of  the  teeth  of  the 
upper  and  lower  jaws  are  changed;  still  the  process  is  more  or 
less  interfered  with,  as  substances  taken  into  the  mouth  cannot 
be  so  readily  managed,  as  when  tlie  parts  are  in  their  natural 
BtnUf,  They  are  constantly  escaping  from  the  control  of  the 
tongue,  and  passing  up  into  the  cavity  of  the  no^e* 

In  cases  of  congenital  defects  of  the  palate  and  velum,  it  is 
difficult  to  conceive  how,  in  infancy,  infants  manage  to  obtain 
from  the  breast  of  the  mother  or  nurse,  the  food  necessary  for 
their  subsistence  ;  yet,  even  when  the  anterior  part  of  the  alveolar 
biirder,  and  a  part  of  the  upper  lip  are  wanting,  the  suggestions 
of  natural  instinct  enable  them  by  a  peculiar  management  of 
tongue  and  lips  to  do  it.  The  expedient  resorted  to  for  effecting 
this  process  is  curious.  The  nipple,  instead  of  being  seized  be- 
tween the  tongue,  upper  Up  and  gura,  is  taken  between  its  lower 
surface,  and  the  under  lip  and  gum,  and  in  this  way  it  manages 
to  extract  the  nourishment  necessary  for  subsistence  and  growth. 
The  tongue,  as  is  remarked  by  M.  Delabarre,  is  thus  made  to 
close  the  opening  in  tjie  palate,  and  perform  tbe  office  of  an 
obturator.  By  contracting  the  lip  and  depressing  the  tongue, 
the  milk  is  drawn  from  the  breast  of  the  mother  or  nurse.  At 
this  young  and  tender  age,  the  child  is  not  conscious  of  the  im- 
perfection of  its  palate ;  it  is  not,  as  is  remarked  by  the  author 
just  mentioned,  until  the  period  arrives  when  it  should  begin  to 
make  its  wants  known  by  words,  that  it  feels  the  importance  of 
the  functions  of  speech  and  begins  to  realize  the  misfortune  with 
which  it  is  afflicted. 

**llut  lis  the  child  arrives  at  tliis  period/*  says  M.  Delabarre, 
'•  the  mechanism  of  sucking  is  perfected,  and  ultimately  applied 
to  the  mastication  of  solid  aliments.  The  food,  when  chewed, 
is  conveyed  between  the  tongue  und  movable  floor,  which  serves 
for  a  point  d*appui,  and  thence  it  is  brought  back  between  the 
teeth.  Thus  it  is,  that  the  complicated  operation  of  mastication 
and  degbitition  is  performed  without  the  alimentary  morsel  get- 
ting into  the  nose;  or,  if  this  does  sometimes  happen,  it  is  the 
result  of  accident.  But  in  cases  of  accidental  lesion  of  the  palate, 
the  individual  has  not  the  advantage  of  this  training  of  the  parts 
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during  early  infancy.  Those  who  are  afflicted  with  accidenul 
lesions,  no  matter  vliat  may  be  tlidr  position  and  extent,  hivio^ 
acquired  the  habit  of  eating,  by  placing  the  iilitnent  upon  arid  aut 
under  the  tongue^  can  take  no  nourishment,  without  a  part  of  it 
getting  into  the  nose."  When  to  this  inconvenienoe  i*  wiM  i 
change  in  the  natural  relation  of  the  teeth  of  the  two  jawii,  mas- 
tication is  rendered  still  more  diflicidt  and  embarrasisiug.  Whrn 
this  is  the  case,  the  tubercles  of  the  teeth  of  one  jaw,  instead  of 
being  received  into  the  depressions  of  those  of  the  other,  strike 
upon  their  protuberances,  and  cannot  be  made  to  triiurat«  ihr 
food  in  as  thorough  and  perfect  a  manner  as  ia  required  for  bealth?  i 
and  easy  digestion.  Thus,  not  only  is  the  process  of  ma-itieatiuik 
rendered  imperfect,  but  it  is  also  more  tedious. 

The  process  of  deglutition  itself,  so  long  ms  tlie  rehm  wai 
uvula  are  perfect,  is  not  materially  affected  by  a  perforatiM 
simply  of  the  vault  of  the  palate,  although  much  • '  ""  'W 

be  experienced  in  conveying  alimentary  and  fluid  .  „     ..„:-iU> 
the  fauces  and  pharynx.     But  when  this  curtain  is  cleft,  or  iij 
partially  or  wholly  wanting,  deglutition  is  rendered  very  dificuli, , 
for,  by  the  contraction  of  the  muscles  of  the  pharynx,  part  of  | 
the  food  is  forced  up  into  the  nose.     The  reason  of  ihii*  will 
appear  obvious,  when  we  take  into  consideration  the  form  t»'l 
function  of  this  movable  appendage.     When  its  muscles  are  re- 
laxed, it  forms  a  slightly  concave  curtain  ;  bat  in  the  act  wf  de- 
glutition, the  muscles  contract,  raise  the  velum  and  clo^e  tbt 
opening  from  the  pharj'nx  into  the  posterior  nares.     Tbiwat 
mentary  substances  and  fluids  are  prevented  from  edcaping  into 
the  nose. 

It  matters  not,  therefore,  whether  the  imperfection  of  tkt  \ 
velum  palati  be  the  result  of  accident  or  disease,  its  eff^'Cta  upon 
deglutition  are  the  same.     In  proportion  as  the  lesiou  or  defi- 
ciency is  great,  will  this  operation  be  rendered  difficult  and  mr 
barrassing.     M,  Delabarre  mentions  the  case  of  an  individiali 
who,  in  consequence  of  an  imperfection  of   the   palate,  could  , 
swallow  no  fluids  without  a  part  being  returned  by  the  nos^e.    To»j 
obviate  this  inconvenience,  he  had  to  throw  his  head  suffic»eatiyl 
far  back  to  precipitate  them  into  the  oesophagus.     Thi*  i*  an  »i*j 
pedient  to  which  others,  thus  affected,  have  been  compelled  t«J 
resort. 
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Imperfection  of  speech  always  results  from  an  opening  in  the 
palate,  for  this  gives  to  the  voice  a  nasal  twang,  and  renders  the 
formation  of  some  sounds  impossible.  The  loss  of  the  teeth, 
though  never  to  the  same  extent,  is  productive  of  the  same  effect. 
To  comprehend  fully  the  manner  in  which  a  lesion  of  the  palate 
may  affect  the  utterance  of  speech,  it  will  be  necessary  to  under- 
stand the  agency  »vhich  the  several  parts  of  the  mouth  have  in 
the  formation  of  articulate  sounds.  Speech  consists  in  the 
sounds  produced  by  the  organs  of  the  glottis  modified  by  the 
organs  of  the  mouth.  The  modulation  of  the  voice,  that  is,  the 
raising  or  lowering  of  its  pitch,  is  accomplished  by  the  vocal 
cords  of  the  glottis :  but  the  articulation  of  the  consonants  re- 
quires the  co-operation  of  all  the  movable  and  fixed  parts  of  the 
mouth — pharynx,  palate,  tongue  and  lips,  teeth  and  palatine 
arch.  Hence,  if  any  of  these  be  defective  or  wanting,  the  power 
of  forming  some  of  these  sounds  is  wholly  lost,  of  others  very 
much  impaired ;  hence  also  the  ability  to  sing  is  much  less  inter- 
fered with  than  the  power  of  distinct  speech.  The  tongue  has 
a  remarkable  power  of  adapting  itself  to  the  loss  of  teeth  and 
of  some  other  parts,  so  as  measurably  to  correct  the  effect  on 
speech ;  but  the  effect  of  the  loss  of  the  hard  or  soft  palate  upon 
the  voice  cannot  be  remedied  in  any  such  way. 
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.MANNER  OF  REMEDYING  DEFECTS  OF  THE  PAIAT 

ORGANS.  ^ 


Dbfbcts  i)f  the  palntine  organs  are  ^umetimt^s  rcniedid 
means  of  a  surgical  operation,  termed  »taphtfhraph^  ;  but  i 
frequently,  by  supplying  the  d^-fieTen^^y  of  tb*^  rmtH^'il  [^?irS4 
a  mechanical  substitute.  The  operation  of  staphylorafAjy  i 
it  can  be  successfully  performed,  is  the  best  and  most  pe; 
method  that  can  be  adopted  for  remedying  imperfection  o( 
jparts  in  question.  The  application  of  a  mechanical  subsd 
however,  though  it  may  not  completely  restore  the  fanctioiu 
pendent  upon  the  integrity  of  the  natural  parts,  will  ofte 
improve  them,  as  to  render  the  inconveniences  resulting 
such  imperfection,  scarcely  perceptible. 

In  treating  upon  these  methods,  we  shall  first  describe 
operation  of  staphyloraphy,  and,  afterwards,  the  various 
chanical  appliances  employed  for  the  purpose,  which  are  d< 
nated  by  the  names  of  obturators  and  artificial  palates. 
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It  rarely  happens,  except  in  cases  of  congenital  fissure, 
the  operation  of  staphyloraphy  can  be  successfully  perfon 
and  only  then,  when  the  edges  of  the  cleft  velum  are  firm 
can  be  easily  brought  together.  There  are  many  ways  in  w 
the  success  of  the  operation,  even  in  cases  apparently  the  i 
favorable,  may  be  defeated.  For  example,  the  ligatures  ma 
detached  by  attempting  to  swallow,  or  clear  the  throat ;  o 
coughing  or  sneezing ;  or  by  inflammation  and  sloughing  of 
parts.  Unless  these  are  carefully  guarded  against,  the 
efforts  of  the  surgeon  may  be  frustrated. 

The  idea  of  this  operation  was  first  conceived  by  an  ingei 
French  dentist,  by  the  name  of  Le  Monnisr,  who  attem] 
and  with  success,  to  perform  it  as  early  as  the  year  1764. 
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for  more  than  half  a  century  afterward,  it  does  not  seem  to  have 
iittrjicted  any  attention,  or  to  have  been  generally  known  to  the 

I  medical  profession.  In  1819,  however,  M-  Koux,  a  celebrated 
French  surgeon,  and  author  of  an  able  memoir  upon  the  subject 

publiiiihed  in  1825,  performed  the  operation  upon  Dr,  Stephens, 
young  American  physician.*     In   1820,  it  was  pi^forraed  for 
he  first  time   in  t)ie   United  States,  by   Dr<  J.  C.  Wahrkn,  of 
oston,  and  in  1822  in  England,  by  Mr.  ALOOCK.t     Now,  it  is 
latiaed  among  the  regular  operations  of  surgery. 

As  the  Buccess  of  the  operation  depends  in  great  degree  upon 
the  consent  of  the  patient,  he  should,  as  a  general  rule,  have 
ttained  a  sufficient  age  to  enable  him  to  appreciate  its  import- 
ance, before  it  is  performed.  The  late  Dr.  HulUhen,  of  Wheeling, 
Va,,  however,  stated  that  he  had  once  performed  the  operation 

;  with  fiUccesB  on  a  child  nine  years  of  age,  but  the  author  thinks 

1  that  it  is  generally  better  to  defer  it  until  after  the  fifteenth  or 
sixteenth  year;  and  the  natural  excitability  of  the  parts  should 
previously  be  as  much  lessened  as  possible,  by  frequently  touch- 

I  ing  and  moving  them  about  with  the  finger.  This  should  be 
done  several  times  a  day,  for  at  least  two  weeks  before  the  opera- 
tion is  attempted,  and  during  this  time,  the  patient  should  be 
restricted  to  a  spare  diet. 

The  earlier  operations  of  staphyloraphy,  or  velo-syntbesis, 
consist  in  removing  the  margins  of  the  divided  velum  with  a  pair 
of  curved  sciflsors,  as  recommended  by  M.  Roux,  or  a  double- 
edged  knife,  and  holding  the  raw  edges  in  contact  with  each 
other  until  a  union  takes  place. 

A  number  of  ingeniously  contrived  instruments  have  been 
invented  for  the  performance  of  the  operation ;  but  those  really 
necessary  are  a  sharp  hook,  a  double-edged  knife,  short  curved 
needles,  a  needle-holder  {porte-aiguiih']^  strong  waxed  ligatures, 
and  a  pair  of  long-handled  CQj*ved  forceps,  and  scissors ;  other 
instruments  may,  in  some  cases,  be  required.  In  addition  to  the 
above,  water,  towels,  and  one  or  more  assistants,  will  be  needed. 

•  Wi»  ar«  informed  bj  Veipean,  m  his  ElvtiiDDU  of  Operative  Surtfery,  |>,  42S.  that 
M.  Ctilombe  purrormed  the  opemtitm  on  a  dead  ciuKj«ct  in  1813,  and  in  IK  1 5  cndea- 
rorwl  Ui  prrvAJI  on  A  pntieitt  to  permit  him  to  repeat  it,  i>ut  without  ?ucccj««.  In 
18] 7«  tO(^  M,  Grnef«&  puh)i««bed  in  llufelftnd'e  Journul  »om<>  detntla  couecnting  it,  bat 
the  fubjcet  elicited  no  interest  until  M*  Rom  p«rformad  the  o|>erAtioo  in  181V. 

f  l>r.  R««««'e  AppcDdix  to  Gooper*»  Sargieal  Diutionfirj. 
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Thus  prepared,  the  patient,  after  having  boeo  pre? irtysly  i 

jeeteil  to  the  f 
ratorj  treatiiM:  ,  ufcl 
placed  in  ft  chair  facing  i  f 
liglit,  with  hii?  hoiul  firmly  i 
[Kirt^d  hv  at)  aaHistant,  »0(1 1 
uiouth  open.  The  operaii 
muj  be  caniftit*iiceil  by 
ing  the  bouk  iiitu  thr  n^Jirj 
of  the  velom,  uqut  it* 
dependent  part,  on  the  kft  < 
of  the  fi8^?urt^  in  tht* 
represented  in  Fig,  298, 
iuAtrumcnt,  heUi  by  sn 
ant,  shouhi  be  dcpr«iM»eii  \ 
to  make    the   *  -li| 

teime.    The  pou,  lu 

edged  knife  roay  now  be  placed  below  the  most  depeodvat  | 
of  the  velum,  a  little  to  the  left  of  where  the  hook  i»  is 
(Fig,  2i^3),  and  carried  from  below  upward  until  it  has 
the  angle  of  the  fissure,  removing  a  strip  from  ibe  margin  th 
one  line  in  width.     This  operation  may  be  repeated  in  the  vuti 
way  on  the  opposite  side  of  the  fit*5ure.     Or  the  finst  parlofiif 
operation  may  be  continued,  iu  the   manner  described  by  D^ 
Miitter;  changing  the  knife  from  the  right  to  the  left  baiicti 
direoting  the  assistant  holding  the  hook  to  pai$a  hlh  hand 
and  a  little  above  tbe  face  of  the  patient,  &o  a»  to  keep 
con8tant  traction  upon  the  !*trip  of  mucous  membrane  rtm''^! 
by  tlie  first  cut.     The  right   margin  of  the  figure  being 
made    tense,  the  knife  is  carried  fronj  above  downward;  ifc^' 
completing,  by  a  single  incision,  ibe  whole  *»r  t)/t^   part  of  ti» 
operation. 

Further  procedure  should  be  suspended  until  tbe  brwo 
seldom   very  great,  sball   have  partiiilly  subsiided,     X  m 
armed  with  a  well  waxed  ligature,  and  held  in  a  pair  of  suit 
forceps  (porte-aiguille)  should  be  passed  from  before  backw^ 
through  the  most  dependent  part  of  the  left  margin,  abciat  th 
Hues  from  the  edge.     Aa  soon  as  it  is  seen  on  the  oppo«it«  < 
it  should  be  grasped  by  the  assistant  with  a  pair  of  luo^ 
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forceps^  anri  drawn  through  ;  then  seized  ;*giiin  hv  the  [lorte- 
H  aiguille,  and  passed,  from  behind  forward,  throujjh  the  right 
H  margin  of  the  velum  tliroctlj  opposite  to  the  ligature  in  the  k^ft. 


Fm,  2i*<i. 


(Figft.  294,  295,)     After  the  patient  hus  rested  a  few  minutes,  :i 
second,  third,  and.  when  necessary,  a  fourth  ligature  should  he 
inTrodueed.     The  passage  of  the  needle  through  the  left  uiiirgin 
of  the  velum,  from  bef«u*c  hjiekward,  \^  represented  in  Fig.  21*4. 
imd  in  Fig.  2t»5,  through  the  right  margin,  from  hehind  forwjuil 
The  ligature  first  iutrodueed  .shouhl  now  be  tied,  bringing  the 
edges*  of  the  velum  elose  to- 
gether,  and,    afterward,    the 
second  and  third,  cutting  off 
the  ends  of  each.     After  the 
6rst   knot   of  the   ligature  is 
tied,  some  precaution  should 
be  used  to  prevent  this  from 
clipping,  while  the  second  is 
tied.      The   method    iidupted 
if  M.  Roux  for  knotting  the 
hignture  is,  to  make  the  first 
fold    of    the    knot    with    the 
fore-fingers    of     each     hand 
laced  buck  to  back,  and  after 
his  htifi  been   drawn  suffiei- 
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eni\j  tight,  it  i^  seisied  by  an  assistant  with  9  pair  of  foj 
uTiil  helti  until   iho  second  and  last  turn  of  the  kn«U  t5 1 

In  Fig.  296.  three  ligaiure 
shown  in  place,  prepMriitoi; 
heing  tied,  which  lost  pr 
seen  completed  in  Fig.  297,1 

Some  surgeons  use  twoue 
for  each  ligmture,  iii9te«(l  of  ^ 
as*  in  the  methud  jn*ii  dedcr 
— one  at  each  cnd^  and  ititru 
them  firom  behind  fdrvard,] 
through     each    tniirgin  (^f 
divideil  velum. 

The  following  cut,  Fig. 
copied  from  Liston's  and 
ter'a  Surgerjr,  reprtnienCs 
Deedle-holder,  or  *'p<i|| 
Schwerdt,  which  ia,  perhaps,  as  well  adapted  to  the  pv 
anj^  instrument  that   can   be  emplojed.     Dr.    Phjsic**  foi 


.X.- 


have  also  been  used,  but  I>r.  Miittcr  thinks  (his  h  a  prrfinUt 
instrument* 

The  late  Dr.  Hiillihen,  who  performed  the  operatiOTi 
times,  invented  a  very  ingenious  needle-holder,  wbich,  we  hi*! 
doubt,  will  ultimately  .^rupersede  the  use  of  mo»t  othert^ 
scription  of  the  instrument,  together  with   hia   metliod  of] 
fornjing  the  operation,  h  given  in  tho  fifth  vidnme  of  I 
ean  Journal  of  Dental  Science. 

After  the  operation  has  been  performed,  the  patient  sli^ 
directed  to  keep  his  mouth  cloaed^  maintain  perfect  qu 
coughing,  sneezing,  or  even  spitting,   and   the  use  of  1 
food.     He  should  take  very  little  aliment,  and  thi«  only  11 1 
intervaln.     For  appeasing  the  cravings  of  the  hunger  witli  ^ 
gome  suffer,  Dr,  Miitter  recommends  thia  calf  Vfooi  jdHjf 
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irhat  16  known  as  cold  cusitard  slip,  as  tlie  best  nourislnnent 
th%t  can  be  use  J ;  but  he  thinks  that  nothing  should  he  given 
antil  the  end  of  the  second  or  third  day  after  the  operation  has 
[been  performed. 

In  the  perforiuance  of  the  operation  of  staphyloraphy,  how- 
I  ever*  diflFerent  ^surgeons  employ  different  instrument's,  and  adopt 
different  methods  of  procedure.  Professor  N.  R.  Smith,  of 
Baltimore,  who  ha8  performed  the  operation  many  times,  and  in 
a  good  proportion  of  cases  with  perfect  success,  employs  a  very 
ijiimple  hince-shaped  needle,  mounted  on  a  handle,  and  having 
near  its  point  a  slit  which  opens  toward  the  handle.  The  needle  is 
broader  in  front  of  this  slit  or  eye  than  behind  it,  which  renders 
the  passage  of  the  back  part  more  easy*  Armed  with  a  ligature, 
^the  curved  portion  of  the  needle  is  carried  beyond  the  fissure, 
[iud  its  point  introduced  behind  the  middle  of  the  uvula;  as  soon 
as  it  has  come  through  far  enough  to  expose  the  ligature  in  tlie 
f  felit,  this  is  taken  hold  of  with  a  tenaculum,  disengaged  from  the 
lilit,  and  the  needle  is  then  withdrawn.  A  second  ligature,  in 
like  manner,  is  introdticed  half  an  inch  higher  up,  and,  if  neces- 
sary, a  third  at  an  equal  distance  from  the  second*  With  the 
ends  of  the  ligature  pasi5ed  through  the  uvula,  this  part  is  drawn 
forward,  until  the  fissure  in  the  soft  palate  shall  assume  nearly  a 
horizontal  position ;  its  edges  are  then  cut  off  with  a  pair  of 
^  i*cissors,  either  straight  or  curved  laterally,  or  else  with  a  bis- 
W  toury  and  a  pair  of  forceps.  This  done,  the  ligatures  are  tied, 
and  the  ends  cut  off.* 

Dr.  J.  0,  Warren,  of  Boston,  who  has  performed  tlie  opera- 
^  lion  a  number  of  times,  uses  a  needle  of  his  own  invention,  with 
Ha  movable  point.  His  son.  Dr.  J.  M.  Warren,  has  also  per- 
W  formed  the  operation  frequently,  and  with  very  great  success. 
I  When  the  fissure  extends  up  into  the  hard  palate,  he  dissects  the 
W  mucous  membrane  from  the  bone  on  each  side,  carrying  his 
knife  sufficiently  forward  toward  the  alveolar  border  to  form  a 
flap  broad  enough  to  meet  a  like  one  from  the  opposite,  along 
the  median  line.     This  is  the  flap  operation. 

When  the  fissure  is  80  wide  as  to  prevent  the  margins  of  the 

velum  from  being  brought  together.  Dr.  Mettauer,  of  Virginia, 

I  recommends  making  several  lateral  incisions  through  the  mucous 

*  Appendix  to  Cooj>«r'»  Surgiciil  Dietionaryp  hj  Dr.  Reege.  p.  13fi. 
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membrane,  with  a  view  to  increase  the  extent  of  iht? 
tliiid  permit  their  edges  to  be  lirought  together.     For  \ 

deficiency  of  strtictun?, ' 
bnch  a  ho  proposes  th^t  « 
tudinal  incision  be  miutt 
short  disitince  fruin  th*?  ii 
of  th^  Bs.su rt%  lus  m  F?g 
from  Dr,  Pancoai»t>  Op< 
Surgery.  The  last-r 
tlemaii  has  jug|  perfi 
operation  in  two 
success.  Dr.  ]Viucterj| 
dt^lphia^  who  has  beeti 
ce^sful  in  the  openi|j 
aUo  had  reeoufBe  to 
ral  longitadinal  inciMon 
the  most  happy  resullftJj 
Suture  of  the  palate  is  always  difficult,  and  wa8,  fl 
days,  anything  but  a  successful  operation,  by  reason  of  I 
most  imposgibiliiy  of  preventing  the  flaps,  whrn  «ni| 
being  dragged  asunder  by  the  muscles.  To  Fergui 
the  great  credit  of  introdueiug  a  new  principle*  of  t 
the  operation,  viz :  the  application  to  it  of  myof^Mjr, 
paralysing  the  movements  of  the  muscles  of  the  pali 
gu8«on  found  tlmt  tbe  chief  causes  of  failure  in  these 
the  mobility  of  the  parts  and  the  tractioti  exerct»ed 
of  union  by  the  muscles,  principally  the  levator  paU 
palato-pbaryngeus.  In  order  to  obviate  thia  tensi 
ceived  the  idea  of  dividing  the  muscles  causing  it. 
In  the  operation,  as  performed  by  Mr,  W,  Fi 
are  four  distinct  stages.  In  the  first,  th©  t  ' 
are  divided,  by  passing  a  curved  lancet-eou 
fissure  behind  the  velum^  midway  between  its  at 
bones  and  the  posterior  margiiu  and  about  half-way 
velum  and  the  end  of  the  Eustachian  lube.  By  ctt 
with  the  point  of  the  knife  in  this  ^tuation,  the  lt?ai 
divided.  The  uvula  is  then  seized  and  drawn  forward,  *i 
put  the  posterior  pillar  of  the  fauces  on  the  streldi* 

•  Viae  ListonV  and  Mutter's  Sarfcry.  |i.  W^C 
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be  snipped  across  so  as  to  divide  the  palato-pharjugeus.  The 
next  step  in  the  operation  consists  in  paring  the  udgos  of  the 
fissure  from  above  downward  by  means  uf  a  sharp-pointed  bis- 
totiry,  ThiB  U  best  done  by  seizing  the  lower  end  of  the  inula, 
ptittiiig  it  on  tbe  stretch,  and  cutting  first  on  one  m\e  and  then 
on  the  other,  leaving  the  angle  of  union  to  be  afterward  re- 
moved. The  patient  ehould  then  be  allowed  to  remain  quiet, 
and  to  gargle  the  mouth  with  cold  water  or  ice,  so  as  to  stop  the 
bleeding. 

When  this  i*  arrented,  the  surgeon  jiroceedB  to  the  next  step 
— that  of  introducing  the  sutures — which  may  be  done  by  means 
of  a  naevufl-needle,  armed  with  a  moderate  sixed  thread*  passed 
from  below  upward  on  the  left  Bide  of  the  fissure,  about  a  quar- 
ter of  art  inch  from  the  margin.  The  tliread  should  now  be 
^ized  with  forceps,  and  one  end  of  it  pulled  forward  through 
the  fissure.  This  again  may  be  threaded  in  the  needle  and 
parsed  through  the  opposite  side  of  the  fissure  from  behind  for- 
ward through  the  right  side.  As  the  point  of  the  needle  appenrs, 
the  thread  should  be  again  seized,  and  the  needle,  at  the  same 
time,  withdrawn;  and,  finally,  the  suture  is  tied  with  the  sur- 
geon's knot.  In  this  way,  from  two  to  four— in  any  ease  a  tuffi- 
eient  number — of  sutures  may  be  passed,  according  to  the  extent 
of  the  fissure,  tied  tightly,  and  the  knot  cut  elose. 

The  patient  iniist  nt^xt  be  put  to  bed,  and  every  care  taken  to 
avoid  any  movement  of  the  palate,  either  by  coughing,  spitting 
or  swallowing  the  saliva ;  giving  soft  food  and  very  little  of  it. 
The  sutures  need  not  he  withdrawn  before  the  eighth  or  tenth 
day.  btit  may  be  left  a  few  days  lunger  if  union  be  not  surely 
obtained  at  the  period  mentioned.* 

The  operation,  already  described,  of  Dr,  Warren,  of  Boston, 
for  closing  fissure  of  the  hard  palate,  has  been  introduced  into 
England  by  Mr  Pollock,  who,  with  the  assistance  of  his  pecu- 
liarly-constructed instruments,  proceeds  as  follows:  He  makes 
an  incision  along  the  edge  of  the  cleft,  at  the  junction  of  the 
nasal  and  palatal  mucous  membrane.  The  soft  covering  of  the 
hard  palate  is  carefully  dissected  or  scraped  from  the  bones  by 
means  of  curved  knives,  great  care  being  taken  that  the  mucous 
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membrane  and  its  subjacent  fibro^cellalar  tissae  (which  varies 
greatly  in  thickness  in  different  cases)  are  not  perforated.  When 
this  has  been  well  loosened  on  either  side,  it  will  be  found  to 
hang  down  like  a  curtain  from  the  vault  of  the  mouth — the  two 
parts  coming  into  apposition  along  the  median  line,  or  possibly 
overlapping.     The  edges  being  then  smoothly  pared,  are  to  be 
brought  together  by  means  of  a  few  points  of  suture  introduced 
in  the  ordinary  way,  and  without  any  dragging.     The  knots 
having  been  tied,  the  patient  must  be  confined  to  bed  for  several 
days,  and  nourished  with  an  abundant,  but  pulpy,  diet. 

In  dividing  the  levator  palati  muscle,  for  relaxing  the  edged 
of  a  fissured  soft  palate,  Mr.  Pollock  adopts  a  practice  differeii  ^ 
from  that  employed  by  Mr.  Fergusson,  as  already  described- 
Instead  of  cutting  from  behind,  he  passes  a  ligature  througl^ 
the  curtain  of  the  soft  palate,  so  as  to  contract  and  draw  it  for- 
ward; and  then,  pushing  a  narrow-bladed  knife  through  the  sont 
palate  to  the  inner  side  of  the  hamular  process,  by  raising  th« 
handle  and  depressing  its  point,  he  readily  divides  the  muscula  w 
fibres.  This  method  is  safer  than  that  of  Mr.  Fergusson  and 
easier  to  perform ;  and  the  gap  that  is  left  closes  without  diffi- 
culty by  granulation,  and  appears  to  assist  in  relieving  the  ten> 
sion  of  the  parts.* 

Ligatures  of  silk  or  thread  were  formerly  used  in  this  opera- 
tion and  in  all  others  of  a  similar  nature;  but  they  have  the 
disadvantage  of  cutting  out  and  of  promoting  suppuration.  To 
our  distinguished  friend.  Dr.  Marion  Simms,  belongs  the  merit 
of  having  introduced  in  surgery  the  employment  of  metallic  su- 
tures, principally  of  silver  wire,  to  the  exclusion  of  those  of 
organic  material.  The  intelligence  and  patience  of  Dr.  Simms 
deserve  our  admiration;  and  his  unwearied  efforts  in  perfecting 
the  operation  for  the  cure  of  vesico- vaginal  fistula — an  operation 
which  he  has  made  peculiarly  his  own — are  rewarded  by  the  re- 
spect and  gratitude  of  the  humane  and  enlightened  of  all  coun- 
tries. 

When  the  inflammation  which  follows  the  operation  is  very 
severe,  it  should  be  combated  by  general  and  local  bleeding,  and 
such  other  antiphlogistic  means  as  the  nature  of  the  case  may 
seem  to  demand.     When  the  inflammation  is  accompanied  hj 

*  Vide  Ericbsen's  Science  and  Art  of  Surgery. 


cough,  l>r.  M'ritter  recoin mends  the  inlministrntion  of  t>piittes. 
The  same  autlior  recomnieuds*  in  ease  sloughiTig  of  the  part© 
lakes  place,  the*  appliiration,  with  a  ctimers-hair  puiiciU  of  a  so- 
lution of  the  nitrate  of  silver,  or  a  mixture  of  creosote  and  water, 

ree  or  four  times  a  day. 

It  often  happenf^,  that  an  opening  remains  in  the  pahite  after 
the  velum  has  heen  successfully  united.  Thb  may  sonietimee  he 
closed  hy  the  granulation  of  the  edges  of  the  cleft,  which  may 
l»e  indnced  by  the  application  of  caustic  or  the  actual  cautery, 
IHeffenhach  has  employed,  with  success,  a  cou  centra  ted  tincture 
of  cantharides,  applied  several  times  a  day  to  the  edges  of  the 
opening,^  By  some,  the  actual  eautrry  i.s  preferred;  but  if  t!je 
latter  be  used,  it  should  only  be  heated  sufficiently  to  blister  the 
parts.f  The  nitrate  of  silver  and  caustic  potash  have  heen 
used^  hut  there  is  danger  of  causing  a  greater  loss  of  ^^uhs^tanee 
by  the  use  of  thene  powerful  caustics  tfian  ran  be  ^aiut'd  by  tht! 
granulations  which  they  induce. 

A  surgical  operation  is  seldom  performed  for  tiie  jnirpose  of 
closing  a  simple  openin*^  in  the 
hard  palate.  It  has  been  recom- 
mended, however,  by  some  sur- 
geons, and  when  the  hole  is  not 
very  large,  the  operation  of 
9taphiflopknty  may  be  success- 
fully performed.  In  Fig*  800, 
from  Dr.  Pancoast's  Operative 
Surgery,  the  operation,  as  jier- 
formed  by  the  author  of  this 
valuable  work,  is  represented. 
So  perfectly  is  it  exhibited  in 
the  cut,  that  we  do  not  deem 
any  further  description  neces- 
sary. In  the  majority  of  cases 
of  this  kind,  however,  an  artificial  obturator  or  palate  will  be 
found  necessary. 

•  British  And  Porof^n  Medical  ReTiew,  n*r  Apn't,  1S4li. 

t  l>r.  Ilullilion  on  Clotl  !'*Iiite.  hi  Am.  Jaor,  Dent  Seicnce.  vt>l.  5,  p.  KJf. 
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Although,  by  the  operation  of  stap 
chanical  contrivances  for  remedying  i 
are  often  rendered  unnecessary,  yet,  i 
is  only  by  such  means  that  any  relie 
cial  palates  and  obturators  have  been 
Both  of  these  terms  signify  one  and 
an  instrument  to  close  or  stop  an  op( 
former,  however,  is  generally  applied 
the  palatine  arch;  the  latter  to  a  pi 
of  sponge,  wings,  or  a  drum  or  air-cl 
through  the  opening,  and  designed  ei 
or  to  fill  the  aperture.  When  a  velu 
ment  is  termed  an  artificial  palate  wit 

They  were,  according  to  Gnilleme 
physicians;  but  it  is  to  that celebrate( 
Par<5,  that  we  are  indebted  for  the  fin 
ance  of  this  sort.  This  author  has  fu: 
obturator  which  he  had  constructed  in 
tallic  plate,  probably  of  silver  or  gold 
the  vault  of  the  palate.  It  was  held 
sponge,  fastened  to  a  screw  in  an  uprj 
surface  of  the  plate.  The  employmei 
found  to  be  objectionable,  as  the  secrc 
which  it  absorbed,  soon  became  insui 
standing  which,  it  continued  to  be  use 
mately,  however,  it  was  superseded  bj 
Fauchard.  This  was  held  up  by  mea 
on  a  pivot.  Both  of  these  obturators 
ful  influence  upon  the  surrounding  pi 
duced  by  the  sponge  and  wings  cam 
destroyed,  and  thus  augmented  the  e 
remedy;  consequently,  their  use  has 
We  do  not,  therefore,  deem  it  necessai 
either.  We  will,  however,  quote  a  pi 
the  subject.  In  alluding  to  the  impro 
to  any  appliance  which  has  a  tendency 
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eflTorts  of  nature,  he  says:  ** Before  coDsidering  the  cicatriEod 

perforations  of  the  palate  as  heing  of  a  nature  incapabk*  of  di- 
minishing in  diameter,  practitioners  should  satisfy  themselves, 
thoroughly  and  beyond  doubt,  that  aucli  is  the  case.  We  do  not 
think  that  this  condition  of  permanency  can  exist,  for  positive 
facts  attest  the  contrary;  and  as  holen  made  in  the  cranium  with 
ihe  trepan  close  almost  entirely,  in  like  manner  those  of  the 
palate  constantly  diminish*"  Numeroos  examples  might  be  ad- 
duced if  it  were  necessary  to  prove  the  impropriety  of  t?ustain- 
iug  an  obturator  by  any  fixtures  which  act  upon  the  Uiteral 
parts,  as  they  necessarily  tend  to  increase  the  dimensions  of  the 
opening  in  the  palate.  Cases  do,  however,  sometimes  occur,  in 
which  no  other  means  of  support  seem  to  be  afforded,  and  then 
the  dentist  may^  perhaps,  be  justifiable  in  using  them.  We 
question,  however,  even  in  such  cases  where  atmospheric  pressure 
cannot  be  obtained*  and  there  are  no  teeth  for  cliisping,  if  the 
use  of  spiral  springs,  attached  to  a  partial  lower  piece  or  to  caps 
placed  over  the  lower  molars,  would  not  be  preferable  to  this 
very  objectionable  prominence  on  the  upper  surface  of  obtu* 
rators. 

With  a  view  rd"  obviating  the  objections  which  have  been 
mentioned  as  existing  to  the  obturators  of  Par^  and  Fauchard, 
Bourdet  proposes  to  employ  simply  a  metallic  plate,  fitted  to  the 
vault  of  the  palate  and  large  enough  to  cover  the  opening,  with 
two  lateral  prolongations,  one  on  each  side,  extending  to  the 
teeth (,  to  which  they  are  fastened  by  means  of  ligatures.  This 
was  also  found  to  be  objectionable,  as  the  ligatures  were  produc- 
tive of  constant  irritation  to  the  gurn.s  ;  moreover,  they  ditl  not 
hold  the  plate  in  place  with  sufiicient  stability,  and  its  use  was 
soon  abandoned.  But  these  objections  were  both  obviated,  as 
we  have  stated  in  another  place,  by  an  improvement  made  by  M, 
Delabarre,  which  consists  in  the  employment  of  clasps,  instead 
\  of  ligatures  attached  to  lateral  branches  of  the  plate ;  to  prevent 
these  from  slipping  too  high  up  upon  the  teeth,  he  attached  to 
each  a  kind  of  spur,  which  was  so  bent  as  to  come  down  ovor  the 
grinding  surface  of  the  tooth  to  w^hich  it  was  applied.  The  last 
named  author,  also,  made  another  modification,  which  consisted 
in  the  application  of  a  drum  to  the  upper  surface  of  the  plate 
(Fig.  301).     The  object  of  this  was  to  prevent  the  accumulation 
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of  nrticous  fluida  from  the  nose^  in  the  eut'de-^ac^  fomitdl 
ply  closing  the  opening  below  ;  also  to  prevent  floida,  in  * 
lowing,  from  passing  up  between   tlie  obturator  and  iofi^ 
til  rough  the  opening  into  the  noi^e. 

The  manner  of  ooffstnicting  an   obtumtor,  with  a  dr 
its  upper  surface,  is  as  follows :    First  take  an  ioipreaaiiml 
Pj^  3^j  entire  palatine  fault  iail 

veolar  ridge   in  wai.    A 
this,  a  plaster  model  and 
lie  tHe»  are  procured*^ 
manner  described  io 
cliapter ;  a  gold  plate  j 
swage*!  between  the 
a  little  larger  than 
ing  in  the  palate,  with  \ 
arm   on   each  side*  exi 
to  the  bicuspid  or  molar  tooth,  to  which  a  broad  clasp  ia  J 
and  soldered.     Secondly^  an  impression  of  the  apening  ia 
vault  of  the  palate  is  taken  with  wax,  properly  sufieaed 
placed  upon   the  upper  surface  of  the  palate  platCi  o»iag 
preuHution    to  prevent   forcing  it  up   too  far  through  tb^ 
ture :  this  is  next  trimmed  where  it  comes  in  contact 
plate,  so  that  it  shall  not  be  ^uite  as  large  aa  the  openii 
then  covered  with  plaster,  after  which  a  metallic  die  and  i 
die  is  taken,  then  a  githl  phite  is  swtiged  between  the  t 
this  last  is  fitted  and  soldered  to  the  palatine  plate«     The  pi 
after  being  properly  finished,  is  ready  to  be  applied. 

An  obturator  of  this  description  is  seldom  required,  eW 
in  those  cases  where  the  opening  in  the  {^alate  i«  oonneded  i 
the  velum^  so  that  by  the  contraction  of  ita  miiselea^  the  p 
arc  raised  from  the  plate  in  such  a  manner  as  to  permtl  fi 
in  the  act  of  deglutition,  to  pass  up  into  the  no6e.  In  thiM 
it  will  not  only  prevent  this  difficulty,  but  will  ala 
fluids  of  the  nose  from  accumulating  in  the  opening 
plate. 

It  18  of  the  greatest  importance  that  an  arttfieial  pilaM 
obturator  should  be  executed  in  the  most  perfect  tnaiiner,  ad 
made  to  fit  accurately  to  all  the  parts  with  which  it  is  tn  ki 
contact,  so  that  it  tnay  not  produce  the  sUghlttsit  irril 
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t'xert  undue  pri*fi&ure  upon  any  of  the  surrounding  parts.  As  in 
the  case  of  the  applieuiion  of  a  dental  substitute,  the  piece  shoidd 
not  be  applied  while  any  of  the  teeth,  especially  those  of  the 
tippi*r  jaw,  are  in  an  unhealthy  condition.  The  gums  and  sockets 
of  the  teeth  should  also  be  free  from  disease.  The  drum  evi- 
dently offers  the  8ame  impediment  to  nature's  efforts  in  closing 
the  opening  as  the  ohturator^  liefore  mentioned;  on  this  acore, 
therefore^  it  is  equally  objectionable.  The  best  way  doubtless 
to  prevent  the  accumulation  of  secretions,  food,  ic,  is  to  remove 
the  piece  two  or  three  times  every  day,  and  thoroughly  t-leanse 
both  It  and  also  the  teeth  to  which  the  clasps  are  applied. 

When  the  opening  in  the  palate  is  small  and  has  no  connection 
with  the  vehiin,  it  is  unnecessary  to  raise  the  U[>per  sorface  of 
the  plate  by  attaching  a  drum  or  air-ehaniber  to  it.  If  it  be 
riiecurately  fitted  to  the  vault  of  tliL-  palate,  it  will  effectually  pre- 
vent fluids  in  degliitition  from 
passing  up  into  the  nasjil  cavities, 
or  the  escape  of  any  portion  of 
the  voice  through  the  opening ; 
and  by  frequently  removing  the 
plate,  it  will  prevent  the  accu- 
mulation of  the  secretions  in  the 
€ul-de'ga€.  A  simple  plate  like 
the  one  represented  in  Fig.  S02, 
will  be  all  that  is  required  to 
remedy  the  defect;  and  thi8,  in 

fact,  will  probiibly  be  found  the  best  form  for  all  cases,  whether 
the  openings  be  large  or  small* 

Although  the  stability  of  the  plate  will  very  much  depend 
upon  the  width  of  the  clasps,  the  latter  should  never  be  so  wide 
as  to  press  upon  the  gums  around  the  necks  of  the  teeth  to  which 
they  are  applied,  as  in  that  cnse  they  will  be  productive  of  irrita- 
tion, and  ultimately  cause  the  destruction  of  the  alveoli  and  loss 
of  the  teeth.  Nor  should  they  press  upon  the  teeth  so  as  to  force 
thetn  apart  or  draw  them  toward  each  other,  as,  in  either  ease, 
the  effect  would  be  gradually  to  loosen  and  displace  the  organs. 
In  »hort,  the  same  preenutiona  are  necessary  in  the  application 
of  clasps  to  an  artificial-palMte  plate,  as  to  one  designed  merely 
to  serve  as  a  support  for  artificial  teeth. 
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|\|(|||^'  All  the  details  of  constraction  an 

simple  obturators  as  in  the  making  of 
is  soldered  on  the  upper  side  of  the  ] 
sirabode,  or  if  a  very  deep  arch  is  mi 
a  second  plute  on  the  lingual  side,  a  s 
the  escape  of  heated  air  in  soldering 
closed  with  a  gold  screw,  and  filed  ofiF 

AN  ARTIFICIAL  PALATE.  WITH  . 

It  sometimes  happens,  in  cases  o: 
palate,  that  the  margins  of  the  veh 
preclude  the  possibility  of  uniting  tl 
tion,  and,  at  other  times,  these  part 
ulceration ;  it  is  in  such  cases  that  an 
and  to  supply  which,  the  ingenuity  c 
fullest  extent.  Various  mechanical  i 
vented  for  this  purpose ;  but  it  is  scai 
until  quite  recently,  none  have  bee 
performed,  to  any  considerable  ext 
natural  parts.*  Nor  has  this  desin 
very  fully  accomplished.  One  of  t 
vances  of  the  kind  which  has  ever  b 
constructed  by  Mr.  Stearns,  surgeon, 
,  ^^  however,  upon  which  it  acts,  was  not 

^IftHi  Delabarre  had   previously   construct 

*  The  inventions  and  improvements  above  re 
date  back  as  far  as  1842.  Since  then,  great  adva 
ful  and  moi<t  practical  art — greater,  perhaps,  thi 
Norman  G.  Kingsley,  of  New  York,  has  for  seve 
this  department  of  our  profession^  bringing  to  if 
which  have  produced  results  of  almost  marvelot 
the  writer,  patients  of  his,  whose  speech  up  to  a 
intelligible— some  of  them  so  for  more  than  fo 
tinctness,  precision,  volume,  and  finish  of  enanci 
from  those  by  whom  they  are  surrounded ;  a  sligb 
able  in  their  voice.  A  few  more  lessons  from  th 
distinguished  elocutionist  of  that  city,  will,  it  is 
remaining  defect 

We  have  given,  on  pages  843 — 853,  a  descriptic 
tice,  so  fhll  and  complete,  that  by  their  directioi 
will  be  enabled  to  produce  results  of  the  same 
fcrred  to. 
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somewhat  similar  to  it,  and  composed  of  the  same  material, 
though  of  a  less  perfect  quality. 

The  contrivance  employed  by  Delabarre,  consisted  of  a  metal- 
lic plate,  bent  in  the  form  of  a  horse  shoe,  and  occupied  the 
place  of  the  posterior  part  of  the  naso-palatine  floor;  the  nasal 
portion  was  grooved  for  the  reception  of  the  vomer.  The  pala- 
tine surface  was  concave,  and  made  to  resemble  the  vault  of  the 
palate.  From  each  side  of  this,  an  arm  projected  to  the  first 
molar,  to  which  it  was  secured  by  means  of  a  clasp.  To  the 
posterior  portion,  a  piece  of  caoutchouc,  resembling  in  shape  the 
form  of  the  velum  and  uvula,  was  attached.  Although  this  in- 
strument is  represented  as  having  performed  all  the  functions  of 
the  velum,  so  far  as  deglutition  and  speech  are  concerned,  we 
are  disposed  to  doubt  the  entire  correctness  of  the  statement,  as 
it  has  failed  to  do  so  in  other  cases  in  which  it  has  been  applied, 
much  advantage,  however,  in  some  instances,  has  certainly  been 
derived  from  it. 

The  instrument  constructed  by  Mr.  Stearns  consists  of  a  plate 
of  gold,  fitted  to  the  vault  of  the  palate,  in  the  usual  manner, 
and  to  the  upper  and  posterior  margin  of  which  is  attached  a  fiat 
spiral  spring,  admitting  of  easy  vibration  backward  and  forward ; 
to  the  posterior  extremity  of  this  is  attached  a  flexible  velum, 
"constructed  of  Mr.  Goodyear's  preparation  of  caoutchouc, 
which  has  the  property  of  resisting  the  action  of  both  oils  and 
acids,  and  at  the  same  time  of  sustaining  a  high  degree  of  heat. 
The  body  of  the  velum  consists  of  the  lamina  of  caoutchouc,  of 
a  somewhat  triangular  form,  and  of  the  same  size  and  shape  as 
the  vacant  space  it  is  intended  to  occupy — the  place  being  that 
which  would  be  indicated  by  imaginary  lines,  connecting  the 
opposite  sides  of  the  columns,  and  subtending  the  vertical  angle 
of  the  fissure,  at  which  point  the  velum  is  connected  to  the  pos- 
terior extremity  of  the  spiral  spring.  The  lamina,  constituting 
the  body  of  the  velum,  is  divided  into  three  pieces,  which  overlap 
each  other.  The  wings  project  obliquely  forward  and  outward 
from  each  lateral  margin  of  the  body,  and  being  made  to  con- 
form to  the  shape  of  the  columns  or  sides  of  the  fissure,  are  seen 
to  rest  upon  their  inner  and  anterior  surfaces,  thus  covering  a 
portion  of  the  soft  parts  which  constitute  the  boundaries  of  the 
posterior  fauces.     In  like  manner,  along  each  lateral  margin  of 
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tb»  birfjr,  there  ii^  a  flange,  projecting  obliqoely,  bMrkumrdi 

outwaril,  and  ejcteiiding  ulong  down  thr  pn,<tterior  ^nrftce  *\f 

column,  terminating  at  the  inferior  angle  of  the  velum. 

way  the  wing  and  ilange  together,  on   the  stame  side,  fm 

groove  fitted  to  receive  the  fleshy  sides  of  the  fiware. 

preparntion  of  caoutchouc  made  use  of,  presents  a  Htnontftl 

face,  and  yieUU  readily  to  the  j^lightest  prcsatirc,  it  is  foau 

permit  the  contact  and  muscular  action  of  the  sturroujiditig-^ 

parts,   without  causing   any  irritation.     When,    tl' 

sides  of  the   fissure  tend   to  approximate,  as  in  dt^  u  ., 

gargliTig  the  throat,  or  in  the  utterance  of  dotoe  of  the 

vowel  sounds^  the  three  parts  of  the  body  of  the  veltttn 

readily  by  each  other,  thug  diminishing  the  extent  of  ei|Nd[ 

Hurface,  and  thereby  imitating,  to  sorat*   extent^  muMnUr  |^ 

tractile  action,  the  force  being  derived  from  without,  and  not,oi 

course,  contained  within  the  instrument.     During  the  effort  |^ 

in  speaking,  the  surrounding  muscular  part8  embrace  and  all 

upon  the  artificial  velum,  and  press  it  back  iigiiinM  tbe  coud^^j 

surface  of  the  pharynx.     The  passage  to  the  nares  being,  t 

fore,  temporarily  closed,  the  occlusion  of  sound  is  nccftroplil 

and  articulation  made  attainable;  since  the  voice  or  souoil^ 

issues  from  the  glottis,  is  thereby  ilirected  into  the  cavity 

fauces,  and  confined  there  long  enough  to  receive  the  iin| 

uiade  upon  it  by  the  tongue,  lips,  etc.,  in  the  formatioB  ' 

consonant  letters/* 

A  velum  constructed  after  the  foregoing  manner.  Mn 
thinks,  will  be  found  applicable  in  all  cases,  thou  ' 
necessary,  iit  the  construction  of  the  palate  plate,  t  ^ 
form  and  dimensions  as  may  be  required  by  the  peeal 
each  case.  For  example,  when  the  fissure  extendi  throng 
alveolar  border,  or  when  some  of  the  front  teeth  are  wantii 
will  he  necessary  to  extend  it  sufficiently  forward  to  clo§e  th 
opening,  or  serve  as  a  base  for  such  dental  sob«tilutcfl  as  mark 
required. 

Through  the  courtesy  of  Dr.  E.  G.  Tucker,  of  Bastoo,  we  w 
enabled  to  add  to  the  foregoing  description  an  engrmviiif  irf  4 
instrument,  made  from  a  duplicate,  which  he  sent  to  iia«ftftlh 
publication  of  the  fourth  edition  of  this  work,  of  one  whkfcw 
constructed  by  himself  and  his  brother.  Dr.  J.  Tobker. 
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In  Fig.  S08  18  seen  the  lower  surface  of  the  palate-plate  and 
anterior  surface  of  the  velum*     n^  the  palatine  pkte;  h.  the  flat 

Flu.  303.  FfG    304. 


spiral  springs,  extending  from  the  posterior  margin  of  the  plate 
10  the  upper  part  of  the  velum;  c  e,  wings  of  the  velum;  d  d, 
the  flange;  e,  the  central  portion. 

Fig.  304  shows  the  upper  surface  of  the  palate-plate,  and  the 
posterior  surface  of  the  velum  and  spiral  springs,  a^  palate- 
plate;  ft,  spiral  springs;  c  *\  wings  of  the  v^lmn  closed;  d  d,  the 
flange,  as  seen  above  the  wings ;  and  e>,  the  central  portion  below 
the  wings,  and  intended  to  represent  the  uvula. 

Fig.  305  represents  the  velum  with  its  wings  separate  from  the 
plate,  showing  the  centnil  portion,  before 
being  attached  to  the  book,  at  the  lower 
extremity  of  the  flattened  spiral  springs. 
In  Fig.  806  is  represented  a  side  view  of  the 
velum,  showing  tbe  groove  between  the 
flange  and  the  wings,  for  the  reception  of 
the  fleshy  sides  of  the  fissure. 

With  a  view  of  restoring  the  «ir  passages 
to  their  normal  condition  in  those  cases 
where  the  velum  has  been  lost  by  dfsease, 
Dr,  S.  P.  HuUihen  invented  an  instrument 
consisting  of  a  palate  plate  witli  a  bi* globular 
valve  attached  to  it  in  such  a  manner  a£ 


Fig    30*3. 


pert] 


egreae 
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and  ingrees  of  the  desirucl  volume  of  air.     We  will  i)iio 
vol.  i.^  New  Series  of  the  American  Journal  of  Dfnul 
the  description  which  Dr.  H.  hiis  given  of  the  inj^trumen 
*"  An  artificial  palate  made  upon  this  plan  will  be  comj 
four  parts:  In^t^  a  valve,  made  from  goId-pUtc,  as  thm  i 
well  be  worked  ;  2d,  a  gpirul  .spring  about  an  inch  long 
the  ^iue  iisuully  made  for  whole  sets  of  teeth;  8d,  a 
inch  and  a  half  in   length,  and  uf  tJie  width  and  ihickr 
common   wateh-Hpring;  4th,  a  plate,   larger  or  smaller,| 
case  mi\j  require,  struck  up  in   the  usual  way,  to  fit  ibt?  j 
the  mouth* 

The  size  nnd  form  of  the  valve  is  obtained  hy  takiDjj 
preasion  «if  the  posterior  ripening  of  the  narc*9.     'Hje  pit 
posing  it  should  be  ntruek  up  in  two  parts  front  an<l  biMjkJ 
P,^,  3n;  when  soldered  togetba 

a  hollow  body  (fi), 
iti  Fig.  307.  Ai  th€ 
end  of  the  valve  a  jimdl 
h  soUiered,  the  poinl  of  m\ 
look.H  ilownwiird,  and  of  i 
eient  thickneft«  to 
tighrly  in  one  end  cf| 
]:i\  spring.  The  i^piri 
nmst  be  made  of  such  i 
as  will  permit  the  valve  to  res^t  slightly  upon  the  upper  §m 
of  the  remnants  of  the  lost  \eium.  The  Hlidc  baa  a  pin  ifl 
pos*terior  end,  looking  upward  to  rrceive  the  •-' 
spiral  J*pring   before  described.     The  anterior   >  i  .^ 

has  a  small  button  looking  downward.  The  ulide  i^  ^^^B 
the  plate  by  two  small  clasps  (A  ib  as*  represented  in  Fig? 
The  plate  may  be  made  to  cover  the  entire  roof  of  thr  me 
when  necessary;  or  it  may  be  made  oidy  «wfficienily 
permit  the  mounting  of  the  slide.  These  different  pli 
put  togetlier,  pjirtieubirly  if  the  plate  h  to  *-  mt 

of  the  mouth,  make   a   plate  of  the   form   rcj  .     , 
307. 

Fig.  308  shows  the  attachment  of  the  i*piral  »pn« 

valve  anil  r^lide  (r  r).     TV       '      V-    '  ' ''-    '' 

plate,  and  there  is  a  bui 
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the  valve  may  be  set  back  or  forward,  as  desired  by  the  patient, 

without  removing  the  plate  from  tlie  mouth. 

The  plate  should  be  made  to  fit  the  several  parts  fijr  wliieh  it 
■  is  intended,  with  great  ex- 

actneM.  The  plate  must 
^  fit  the  roof  of  the  mouth, 
f  and  the  teeth  to  which  it 

may  he  secured,  in  a  fault- 

■  less  .maDDer.  The  slide 
must  be  arnitiged  so  as  to 
permit  the  valve  to  be 
drawn  so  closely   against 

I  the  posterior  opening  of  the  nares,  as  to  close  them,  or  to  be 
pushed  back,  so  as  to  leave  them  entirely  unobstructed*  The 
fipiral  spring,  as  I  have  before  remarked,  must  be  made  of  such 
a  length  as  will  allow  the  valve  to  rest  slightly  upon  the  upper 
surface  of  the  remnants  of  the  lost  velum.  The  valve  should 
bo  suflSciently  wide  at  its  base  to  overlap  the  remnants  of  the 

I  velum  so  far  as  the  parts  on  each  side  will  permit,  without  pro- 
ducing  irritation*     No  other   part   of  the  valve  than  the  base 
should  be  allowed  to  touch,  unless  when  brought  forward  against 
the  nares.     Unless  all  the  parts  are  so  arranged,  the  palute  will 
not  be  properly  constructed,  and  will  not,  of  course,  answer  the 
desired  end. 
"Thus  it  will  be  perceived  that  the  peculiarities  of  this  plate 
are:  First,  a  valve  to  fit   the  posterior  opening  of  the  nares; 
second,  the  attachment  of  this  valve  to  a  slide,  by  which   the 
patient  is  enabled  to  adjust  the  valve  while  in  the  mouth  in  such 
a  way  as  to  admit  through  the  nares  just  the  quantity  of  air  de- 
H.ftired;   third,  the  mounting  of  the  valve  on  a  spiral  spring,  which 
Hwill  permit  it  to  vibrate  backward  and  forward,  as  the  breath  is 
■Inhaled  or  exhaled,  and  also  to  be  moved  by  any  muscular  action 
Hihat  may  remain  in  the  remnants  of  the  lost  velum,  thereby  an- 
"^Bwcring,  to  a  great  extent,  the  purposes  of  a  velum." 

All  the  benefit  which  it  is  possible  to  be  derived  from  an  ap- 
pliance of  this  sort  may,  in  the  majority  of  cases,  we  believe,  be 
Bcured  by  this  instrument.     We  met  with  one  case,  however,  in 
rhieh  the  muscular  action  of  the  remnant  of  the  velum  against 
[the  valve  excited  so  much  irritation  and  nausea,  that  it  could 
54 
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not  be  worn.  To  obviate  which,  Dr. 
a  palate-plate  of  a  somewhat  differe 
from  Figs.  309,  310,  with  a  valve  cor 

Fig.  309. 


i3 


To  the  posterior  edge  of  the  palat( 
dered.  This  is  about  five-eighths  of 
is  united  to  the  palate-plate,  and  hal 
extremity,  extending  upward  and  ba< 
of  an  inch.  The  two  pieces  compos 
the  lower  surface  of  the  plate  in  su 
traction  of  the  remnant  of  the  velur 
other.  But  upon  its  relaxation  thej 
by  two  spiral  springs,  attached  to  the 
plate  at  one  end,  and  to  two  delicate 
plate,  united  to  the  posterior  edge  o: 
and  attached  on  the  lower  surface 
valve.  The  two  pieces  composing 
about  seven-eighths  of  an  inch  in  len 
The  bases  of  the  cones  are  placed 
anteriorly.  The  surfaces  moving  o 
from  the  palate-plate  are  flat,  and  th 
each  is  rounded.  But  the  several  pi 
are  so  distinctly  shown  in  Figs.  309 
a  further  description  of  them  necessj 
lower,  and  in  Fig.  310  an  upper, 
two  pieces  composing  the  valve  bei 
show  them  more  distinctly.     This  ap 
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the  greiitest  comfort  and  satisfaction  for  six  months  prior  to  the 
yi98Qe  of  the  seventh  edition  of  this  work.     Its  subsequent  his- 

ary  m  not  known.  The  patient's  speech,  althoogh  not  per- 
leclly  restored,  was  greatly  improved,   as   were  also  the  func- 

jona  of  mastication  and  deglutition. 


im.  KINGSLEY'S  ARTIFICIAL  VELUM  AND  PALATE. 

In  the  treatment  of  congenitjil  fissure  of  the  palate  by  me- 
Irhanical  means^  with  a  view  of  improving  the  articulation,  this 
one  fundamental  principle  must  be  kept  in  view.  It  is  not  alone 
be  too  free  escape  of  sound  through  the  nares  that  causes  the 
defect  of  speet^h ;  but  it  is  the  absence  of  a  flexible  eurtain  or 
valve,  which  at  times  will  perfectly  close  the  passage  to  the  wares 
and  direct  the  sound  into  the  mouth,  and  at  other  tiroes  allow  a 
fortion  or  all  the  sound  to  pa.ss  through  the  nose.  It  is  under 
such  circumstances  that  all  metallic  obturators,  no  matter  how 
ingeniously  constructed,  are  not  only  clumsy  and  troublesome 
.contrivances,  but  ineifectual  to  accomplish  articulation.  They 
Hcrve  only  to  plug  the  nares,  which  the  patients  might  do  for 
themselves  by  stopping  the  nose  with  cotton,  or  by  any  other 
fiimple  means,  and  still  be  as  far  from  any  material  improvement 
of  speech  aa  ever.  Metallic  obturators  may  make  speech  easier 
for  the  patientj  but  rarely  any  more  distinct.  An  elastic  flexible 
artificial  velam,  to  replace  tlie  lost  organ,  is  the  only  mechanical 
eontrivance  which  can  assist  in  producing  this  desirable  result. 
To  Stearns  great  credit  is,  undoubtedly,  due  for  having  demon- 
gtrated,  by  his  experiments,  that  an  artificial  velum  can  be  con- 
etruct<?d,  which  may  be  worn  in  the  fisi^ure  without  discomfort, 
.and  be  made  available  for  accomplishing  perfect  speech*  But 
to  Dr.  Kingsley  is  certainly  due  the  credit  of  having  taken  up 
the  matter  where  Dr.  Stearns  seems  to  have  left  off;  to  have 
Binade  such  improvements  in  the  perfection  and  simplicity  of  the 
'  instrument,  and  to  have  reduced  the  manner  of  accomplishing 
it  to  such  system,  as  to  leave  success  no  longer  problematical 
and  dependent  upon  chance,  but  a  certainty,  dependent  only 
B  upon  the  skill  of  the  operator.  We  can  speak  from  our  own 
knowledge,  having  seen  some  of  his  cases  ;  one,  in  particular, 
arentlv  insurmountable  obstacle  of  the 
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entire  loss  of  the  natural  teeth,  not  a  tooth  left  from  which  any 
support  could  be  obtained  for  such  an  appliance ;  and  yet,  in 
this  case,  the  velum,  by  the  beauty  of  its  adaptation,  was  not 
only  Qelf-supporting,  but  actually  sustained  an  entire  upper  set 
of  teeth  with  as  much  firmness  as  is  ordinarily  obtained  from 
spiral  springs. 

The  cases  of  congenital  fissure  of  the  palate  most  commonly 
met  with  are  when  the  fissure,  commencing  with  a  division  of  the 
uvula,  extends  forward  through  the  soft  palate,  terminating  at 
about  the  centre  of  the  arch,  or  at  the  base  of  the  alveolar 
ridge.  Although  they  differ  materially  one  from  another  in  their 
outline,  there  are  certain  general  characteristics  which  are  com- 
mon to  them  all,  and  which  can  be  made  available  for  that  sup- 
port of  the  artificial  palate  or  velum,  upon  which  its  success  de- 
pends; so  much  so,  that  the  ingenious  and  skillful  dentist  can 
adapt  the  same  principle  in  the  construction  of  the  instrument 
to  almost  any  case,  even  if  the  fissure  extends  entirely  through 
the  alveolar  ridge  in  front.  A  prominent  and  important  charac- 
teristic is  a  recess,  beginning  at  the  lower  end  of  the  remnant 
of  the  velum,  and  extending  up  behind  it  on  either  side,  until  it 
terminates  in  the  nares,  or,  in  the  absence  of  the  septum,  uniting 
in  front  of  the  apex  of  the  fissure.  In  some  cases,  the  septum 
is  united  to  one  plate  of  the  maxillary  bone,  extends  a  little 
distance  back  of  the  apex  of  the  fissure  and  forms  on  one 
side  its  boundary.  In  such  cases,  however,  it  ends  abruptlj, 
and  the  recess  behind  the  edge  of  the  fissure  as  abruptly  com- 
mences.. It  will  thus  be  seen  that  the  fissure  presents  somewhat 
the  character  of  an  opening  through  a  curtain  or  roof,  and  which 
can  be  taken  hold  of  on  both  sides  nearly  or  quite  around  its 
entire  distance.  It  is  essential  that  a  knowledge  should  be  gain- 
ed of  the  conformation  of  this  recess  behind  the  remnant  of  the 
soft  palate,  back ;  behind  and  above  the  bone,  forward;  and  at 
the  apex. 

These  parts  are  out  of  sight,  but  a  pretty  accurate  knowledge 
of  their  form  and  relation  to  each  other  must  be  obtained.  This 
brings  us  to  a  consideration  of  the  most  important  part  of  the 
whole  operation,  viz.,  the  getting  of  an  accurate  impression  of 
the  fissure  throughout  its  entire  length,  of  all  the  parts  exposed, 
behind  and  above  it,  and  of  all  that  portion  of  the  roof  of  the 


BK,   KTNOSLKY'S  AKTIFrCTAL  TKLUM   AND  PALATE.        845 


month  and  the  anterior  face  of  the  soft  palate  contiguous*  tn  it. 
I  An  lniprea,'!<ioTi  can  Le  taken  by  a  skillfril   operator  of  all   these 
Icontiguoufl  parts,  reaching  even  some  little  distance  below  the 
remnant  of  the  uvula,  and  representing  the  whole  chamber  and 
walls  of  the  pharynx.  We  have  seen  an  impression  taken  by  Dr. 
ngaley,  which  reached  full  three-fourtlhs  of  an  inch  below  the 
ala,  and  representing  fully  the  chamber  and  posterior  walls  of 
[the  pharynx.     To  do  this  successfully,  and  get  a  representation 
[of  the  soft  and  muif^cular  parts  in  their  quiet  state,  requires  the 
utmost  exercise  of  patience  and   perseverance,  skill,  gentleness 
and  firmness  on  the  part  of  the  operator ;  and,  on  the  part  of  the 
patient,  perfect  confidence,  and  that  cessation  of  muscular  move- 
ment  which  can  be  gained  by  training  or  handling  the  parts. 
In  taking  an  impression,  plaster  of  paris  as  is  used  for  other 
^operations  in  dentistry,  is  by  far  the  best  substance  that  can  be  em- 
ployed.  When  properly  mixed,  it  will  not  disturb  in  the  slightest 
[degree  the  most  delicate  structures,  which  can  be  said  of  no 
pther  substance  now  used  for  such  a  purpose.  Ordinarily  several 
sittings  will  be  required  before  a  full  impression  of  all  these  parts, 
[at   once,  can   be  obtained.     Unless   the  soft  or  miisculnr   partes 
[have  been  trained  to  quiet  by  handling,  they  must  be  educated 
bear  the  presence  of  an   impression.     This  may  be  accom- 
l<|ilished  partly  by  the  patient  using  a  bit  of  soft  sponge  attached 
[to  the  end   of  a  stick,   and   bathing  the  parts  with   some  mild 
I  astringent  wash  several  times  a  day.     It  is  also  well   to  take  a 
la  partial  impression,  say  such  as  would  be  required  for  an  upper 
[eet  of  teeth,  and  at  the  next  sitting  gradually  encroach  upon 
Uhe  delicate  grouud*       In  this  way  a  full    impression  may  be 
taken  after  a  few  sittings  with  no  more  apparent  inconvenience 

I  to  the  patient  than  the  first  or  partial  one.  It  will  facilitate  the 
Success  of  matters  if  from  the  first  impression  a  model  be  made 
ami  an  impression  cup  struck  up,  conforming  somewhat  to  the 
opening,  antl  reaching  far  enough  back  to  support  the  plaster  from 
dropping  in  the  throat.  It  will  also  be  necessary  to  remove  the 
plaster  as  soon  as  it  has  stiffened  enough  to  keep  its  form,  as  it 
will  be  found  dovetailed  above  the  bone  at  the  apex  of  the  fissure, 
and  if  allowed  to  remain  until  hard,  cauld  not  be  removed  with- 
out injury  to  the  surrounding  structures.  By  removing  before 
bos  hardened,  it  will  break  on  a  line  with  the  fii^sure,  and  the 
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piece  above  may  be  slipped  .back  ai 
will  also  tend  to  ensure  the  success 
the  soft  plaster  first  above  the  openi 
curved  spatula,  and  then  to  carry  tl 
cup  immediately  against  it.  Success 
much  upon  the  skill  of  the  operat 
mixing  it  to  the  proper  consistency,  8 
just  the  right  moment. 

The  plaster  model  had  better  b( 
the  model  which  represents  the  post 
from  the  remainder,  so  as  to  bring 
more  immediately  under  inspection 
pared  with  the  natural  parts  in  thei 
correctness.  Trifling  alterations  of 
the  uvula  may  be  made  on  the  mode 
appear,  a  new  impression  must  be  U 
may  be  adapted  an  artificial  velut 
sheet  gutta  percha  is  very  good,  (c« 
849  for  a  better  understanding  of  tl 

Let  it  reach  across  the  fissure,  ext 
ing  the  curve  of  the  soft  palate  down 
ent  length  to  reach  the  pharynx  wh 
a  wing  of  it  behind  the  edges  of  th 
the  recess,  along  the  whole  length, 
partially  covering  the  anterior  porti 
flange  running  from  a  point  near  t 
opposite  point,  E.  This  flange  to  e) 
from  the  edge  of  the  fissure,  to  the 
and  flange  to  be  modeled  about  th 
card ;  the  body  reaching  across  the 
ness  ;  and  the  forward  part  resting  i 
D,  thickened  up  three  or  four  times 
as  on  the  firmness  and  accurate  ada 
this  ledge  of  bone  at  the  apex  depen( 
Model  the  whole  so  as  to  restore  as 
form  to  the  dome  of  the  mouth.  We 
which  as  to  form,  simply  to  fill  the  ct 
but  ^vl.ich,  to  be  made  of  use,  must  1 
durable  material.     It  must  provide 
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muscles  operate  against  it ;  it  must  be  flexible,  easily  moved, 
delicate,  capable  of  no  injury  to  the  parts  with  which  it  is  in  con- 
tact, also  elastic,  falling  immediately  into  its  natural  place  when 
the  pressure  is  removed.  It  must  also  be  provided  with  means 
to  hold  it  in  its  place.  To  secure  all  the  above  mentioned  quali- 
ties, elastic  vulcanized  rubber  is  the  only  material  now  known  to 
the  profession  which  will  answer  the  purpose.  Properly  prepared, 
it  possesses  the  inherent  quality  of  instantly  returning  to  its  place 
when  pressure  is  removed ;  but  to  provide  for  its  contraction 
upon  itself  when  the  muscles  act  in  that  direction  requires  a 
mechanical  arrangement  of  its  parts ;  the  only  way  seems  to  be 
to  form  it  in  leaves  or  laminae  which  shall  overlap  and  slide  upon 
each  other  under  pressure. 

Stearns'  velum  was  formed  of  three  pieces,  being  slit  up  from 
the  posterior  end  nearly  to  the  apex,  and  a  flap  covering  the  slit, 
under  which  the  two  halves  slide  past  each  other.  Of  it  he  says, 
(Vide  Vulcanite,  vol.  1,  page  78,)  *' I  wish  here  to  be  umler- 
stood  as  saying  in  exact  terms,  that  I  consider  the  slit  and  open- 
ing through  the  centre  and  its  closure  by  a  sort  of  valve  on  the 
anterior  surface,  as  an  essential  feature  of  all  artificial  vela," 
and  again,  ''  I  am  confident  that  this  one  feature  will  be  preserved 
in  all  successful  obturators."  But  later  developments  have 
proved  how  unwise  it  was  to  so  narrowly  limit  the  perfection  to 
which  a  mechanical  arrangement  may  be  carried.  It  is  not  at 
all  necessary,  that  the  instrument  should  be  composed  of  three 
pieces ;  an  equally  eff'ective,  and  in  some  cases  a  superior  velum, 
may  be  made  of  only  two  pieces ;  hence,  it  is  merely  a  matter  of 
convenience,  not  an  essential  feature.  The  process  to  be  followed 
in  making  a  mould  in  which  to  vulcanize  an  elastic-rubber  dupli- 
cate of  the.  model  artificial  velum,  already  obtained,  is  an  ex- 
ceedingly intricate  one. 

It  will  be  utterly  impossible  to  give  detailed  specific  directionn 
for  making  the  mould.  General  directions  only  can  be  given, 
and  to  the  skill  and  ingenuity  of  the  dentist,  must  be  left  the 
carrying  out  to  perfection  of  many  of  the  minor  details.  To  any 
one  who  understands  the  sculptor's  art  of  piece-moulding  or 
making  a  mould  in  sections,  it  will  be  comparatively  easy. 

The  great  point  to  be  gained,  is  to  obtain  an  elastic  duplicate 
of  the  model  velum,  making  such  separations  in  it  as  will  provide 


348         DH*    KINOSLEY'S    ARTIFICIJkL  VELUM    AND   PALATE. 


for  its  contractioti.  For  such  purpose,  plaster  of  which  Amauli 
miglit  be-  easily  matle,  will  not  answer.  An  elastic  velum  muda 
in  t\  plsii^ter  mould  presents  a  surface  covered  with  little  txctttr 
cences  which  cannot  be  poliehed  o%  and  which  serioui^lj  }mp«ir 
its  eflSciency.  Type  metal  is  a  very  excellent  material,  being 
easily  worked^  presenting  a  clean  6ne  surface,  and  making  i 
durable  mould,  from  which  any  number  of  vela  may  be  obtaiiiocl. 
Tbe  mould  should  consist  of  six  or  seven  prominent  pieeea, 
which  may  he  first  made  of  plaster,  moulded  in  sand»  and  dupli- 
cated in  metal.  The  division  of  the  separate  parts  uf  the  velum 
takes  place  after  it  is  packed  in  the  mould,  and  before  vulaai- 
xing,  A  very  good  plan  is  to  make  a  trial  piece,  by  vulcaaiimg 
»n  elastic  velum  in  a  plaster  mould,  (without  any  altempl  to 
make  it  in  divisions,)  which  can  be  placed  in  the  fissure  to  ascer- 
tain the  correctness  of  the  adaptation,  always  preserving  iotiet 
the  original  model-veluuK  If  the  trial  piece  is  not  accurate  in 
its  atbiptution,  the  model  vehira  niay  be  correspondingly  alujred. 
The  model  itself  being  rigid  cannot  be  inserted  in  the  fistsurefor 
trial,  hence  the  necessity  for  an  elastic  duplicate  trial  piece, 

Tliis  course,  if  ftillowed  before 
Fjo.  311.  .  ,  1, 

tbe  permanent  metal   mooJu 

is  made,  may  aavi;  mauy 
tedious  alterations,  A  care- 
ful exaiuioation  of  the  aceoQi- 
panyihg  illustrations  will 
convey  to  the  reader  all  Ifae 
additional  ex  pin  nations  which 
can  be  given  in  this  article. 

Fig.  311  represents  a 
plaster  model  of  the  jaw,  of  a 
patient  aged  16,  with  fissure 
of  the  palate*  The  letters  1,  I,  t^bow  the  beginning  of  the 
fissure  with  a  division  of  the  uvula.  The  horizontal  line  arouad 
the  model,  and  similar  perpendicular  lines  on  tbe  anterior  anJ 
posterior  parts,  inilicate  the  divisions,  intu  wbii-Ii  tbr  uiml*  1 
be  made  for  convenience. 

Fig.  312.  An  artificial  velum  or  palate  made  in  two  divi^ioal, 
which  overlap  anri  slide  upon  each  other.  The  letters  A,  A,  in- 
dicate the  posterior  ends  of  these  leaves.     To  support  the  loaer 
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leaf  in  a  horizon tnl  position,  the  double  arched  bow  B,  is  attach- 
ed, as  represented,  to  the  i^ides  of  the 
inBtrument,  with  a  perpendicular  connec- 
tion passing  through  the  slot  C^  in  the 
upper  leaf,  and  attached  to  and  support- 
ing the  lower  leaf,  without  in  any  way 
impairing  the  contraction  of  the  instru- 
ment. This  bow  is  of  the  same  material  as 

body  of  the  velum,  and  continuous  with  it,  not  made  sepa- 

&ly  and  attached  to  it.  The  two  projections  marked  D,  D, 
pais  above  and  rent  upon  the  bone  at  the  sides,  and  in  front  of 
the  apex  of  the  fissure.  E  shows  one  of  the  wings,  which 
partially  covers  the  anterior  face  of  the  soft  palate.  The  reader 
will  bear  in  mind  that  these  engravings  are  reduced  nearly  one 
half;  80  that  artificial  vela  and  the 
moulds  in  which  thty  are  made,  are 
about  twice  the  sisse  represented  in  these 
figures. 

Fig.  318  represents  a  velum  of  three 
divisions.  The  body  of  the  velum  is 
separated  from  the  posterior  end  to  near 
the  apex  of  the  fissure,  and  the  flap,  F,  covers  the  slit.  Tlie  flap 
is  supported  on  the  other  side,  by  a  double  arched  how  and  at- 
tachment, as  in  Fig,  312,  The  same  letters  refer  to  the  same 
points  in  both  drawings. 

Fig.  814  shows  the  type  metal  mould.  This  mould  is  for 
packing  and  vulcanizing  an  elasiic  velum  of  three  divisions.  No. 
1.  Main  piece  or  base  of  mould.  The  email  block,  G,  is  adapted 
to  the  mortise  in  the  biisc  also  marked  G.  When  in  position, 
there  is  an  opening  through  the  centre  of  the  block,  and  a  groove 
from  this  opening  passing  out  each  side  from  under  the  block. 
This  groove  provides  for  forming  the  doable  arched  bow  as  seen 
in  Fig.  312.  The  pin,  II,  provides  for  a  hole  in  the  velum  by 
which  it  is  connected  with  a  plate  in  the  mouth,  which  assists  in 
its  support*  No.  2,  Two  side  block b.  No.  3.  Top  piece  of  mould 
with  a  depression,  J,  to  form  the  flap  of  the  velum.  No.  4  is  used 
in  conn<*ction  with  No,  3,  to  mould  the  flap  separntely,  and 
'afierwiird  transfer  it  to  No.  1.  No.  5.  Top  piece  to  mould; 
but  without  <lepre^sion  to  form  the  flap,  as  in  No.  3. 


DR.  kingslby's  artificial  velum  and  palate. 


Fio.  3H. 
H9  5. 


To  jifick  a  velum,  elastic  rubber,  peculiarly  prepared  for  this 
purpose  must  be  usetl.  Cover  with  a  solution  of  soap,  all  that 
part  of  the  mould  which  will 
come  Id  contact  with  the  rub- 
ber, which  will  prevent  the 
rubber  from  sticking  to  it 
when  vulcanized*  Put  the 
»ide  blocks,  No.  2,  in  place, 
and  pack  the  space  with  rub- 
ber until  filled.  Put  on  top 
piece  No.  5,  and  w»rm  the 
mould,  and  press  it  together 
with  sirong  clainps.  Cool 
off  the  mould  ami  open  ;  if 
imperfectly  pat-ketl,  acid  more 
jind  preB8  again.  In  the 
meantime  pack  the  depres- 
sion, J,  in  No.  3,  with  rubber, 
using  Nt>.  4  to  press  it  into 
&hape.  Remove  top  piece  No, 
5  from  tljcuHjubl,  and  put  No. 
3  containing  the  flap  in  its  place,  previously  alitting  the  body  of 
the  velum,  from  the  posterior  end  to  near  the  apex,  and  put  a 
.slip  of  piiper  into  the  slit  to  prevent  a  union  in  vulcanizing. 
Put  also  a  piece  of  paper  under  the  flap  for  the  same  purpose, 
permitting  the  flap  to  iniite  at  the  forward  end  witli  the  body  of 
the  vdum. 

Different  i  ubber  com  positions  require  different  degrees  of  heat 
and  lerigthii  of  time  for  vulcanizing.  A  composition  used  for  this 
[mrpose  j^uecesHfully,  has  requircil  four  hours  of  steam  heat,  run- 
ning graduiilly  from  2;ii>'^,  and  ending  at  200^^  F«hreuheit.  The 
attachment  to  keep  the  velum  in  position  in  the  mouth,  may  be 
very  simple.  If  the  adaptation  according  to  the  foregoing  method 
he  as  Jiceurate  as  proftr^hional  skill  can  make  it»  the  velum  will 
only  require  such  .-support  as  ^\n\\\  prevent  it>  inclination  to  slip 
ilown  the  throat.  In  ordinary  cases  where  a  portion  of  the 
tiatural  leelli  are  remaining,  a  plate  ma}"  be  made  reaching  from 
the  molars  on  one  si«Ie  across  the  mouth,  to  the  molars  on  the 
other  !»]de,  and  attached  with  clasps,  as  used  in  cases  of  partial 
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Fig.  315. 


sets  of  teeth.  Where  no  teeth  remain,  an  upper  artificial  | 
be  made  in  the  usual  manner  In  either  case  all  the  att 
to  the  velum  necessary  is  such  as  will  keep  the  velum  eld 
to  the  apex  of  the  fissure,  without  straining  it  from  iu  D4 
position}  and  yet  allowing  an  easy  lateral  motion.  Af 
easy  of  accomplishment,  is  to  fit  a  gold  tube  with  an  of 
one  side  through  itt*  entire  length,  to  the  hole  in  the 
part  of  the  velanj.  (Fig.  315,  No.  I.)  This  tube  may  bii^ 
in  its  place  by  any  mean*  which  will  kci'p 
turning  around.  To  the  posterior  part' 
noouth  plate,  attach  an  upright  pin  of  tlieii^ 
the  bore  of  the  tube,  and  to  the  tipper 
pin  a  small  stjuare  projection,  in  the 
key,  (Fig,  315,  No.  2.)  Arrange  the  part^,  when  ad 
each  other,  so  that  the  key  will  pass  through  the  tube  and 
around.  To  secure  the  velum  to  the  plate  beyond  an^ 
bility  of  its  becoming  detached  when  in  nitu,  the  key  mJP 
in  a  diflferent  direction  from  the  slot  in  the  tube.  Tl>r»  ^ill 
of  course  prevent  the  velum  from  being  swung  around  on 
pivot  and  detached  at  pleasure,  when  out  of  the  mouth. 
To  put  this  somewhat  formidable  apparatus  into  its 
peciaUy  when  united  to  an  upper  pet  of  teeth,  would  8t*eti 
sight  almost  impossible,  but  with  a  little  practice  there  ift  j 
eulty.  The  throat  has  already  been  educnted  to  t^ear  ' 
ence  of  a  foreign  body,  and  by  carrying  the  velum  well 
the  throat  until  the  forward  projections  will  slip  behind 
nant  of  the  soft  palate,  it  can  readily  be  brought  for 
upward,  to  its  place  and  the  mouth  plat«  secured. 

The  practical  advantages  resulting  from  the  wemrioi 
an  instrument,  have  already  been  demonstrated  by  years  i 
perience,  beyond  any  question.  The  organs  of  speech  alow 
congenital;  speech  itself,  resulting  from  their  OBe,  a 
which  man  acquires  only  through  practice.  It  follows 
where  the  organs  of  speech  are  perfect,  the  only  limit 
exercise  is  the  capacity  and  perseverance  of  the  patient.^ 
With  a  fissure  of  the  palate,  distinct  articulation  is  im^ 
An  artificial  velum  replaces  as  far  as  practicable  by  mechil 
means,  the  lost  organ,  unil  renders  perfect  speech  po^iiL^ibh* 
so  far  as  it  correctly  substitutes  the  natural   organs.     Ktii 
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or  immediate  improvement  is  observed,  nor  is  to  be  expected. 
From  long  practice,  even  in  the  youngest  patients  for  whom  it  is 
advisable  to  operate,  bad  habits  in  attempting  articulation  have 
been  formed  which  have  become  almost  permanent ;  these  must 
be  broken  up  and,  in  a  sense,  the  patient  must  begin  anew  to  learn 
to  talk.  It  will  be  readily  seen  then  that  the  age  of  the  patient 
at  the  time  of  the  operation  has  an  important  influence  on  the 
final  success.  In  young  persons,  with  sufficient  sensitiveness  to 
the  defect,  to  impel  them  to  perseverance,  and  with  such  sugges- 
tions and  instruction  as  may  be  of  assistance,  a  few  years  may 
be  expected  to  develop  such  improvements  as  shall  entirely  con- 
ceal the  defect  from  the  ordinary  observer ;  and  in  some  cases 
this  has  already  been  accomplished  in  a  much  less  time. 

In  persons  more  advanced  in  life,  bad  habits  are  more  firmly 
fixed,  and  a  longer  time  will  be  required,  and  it  is  not  improbable 
that  certain  peculiarities  might  never  be  overcome.  In  all  ordi- 
nary cases,  a  well  adapted  artificial  velum  presents  to  the  eye 
of  the  physiologist  as  much  perfection  in  its  movements,  as  it 
would  seem  possible  to  attain  in  a  mechanical  contrivance.  It  is 
capable  of  being  raised,  depressed,  and  contracted,  at  will,  by 
the  power  of  the  muscle  in  the  remnant  of  the  natural  velum ;  in 
short,  performing  to  all  appearances,  all  the  functions  of  the 
natural  palate. 

ARTIFICIAL  PALATES  AND  OBTURATORS.  COMPLICATED  WITH 
ARTIFICIAL  TEETH. 

When  an  imperfection  of  the  palate,  whether  the  result 
of  malformation  or  accident,  is  accompanied  by  the  loss  of 
one  or  more  teeth,  and  especially  from  the  anterior  part  of 
the  mouth,  the  plate  which  is  employed  for  remedying  the 
former  should  be  so  constructed  as  to  serve  as  a  base  for 
a  substitute  for  the  latter.  The  idea  of  complicating  a  palate- 
plate  with  artificial  teeth,  as  the  author  has  stated  in  another 
place,  originated  with  Fauchard.  When  a  palatine  obturator 
and  artificial  teeth  are  to  be  applied  at  the  same  time,  they  may 
be  connected,  and  the  piece  made  to  answer  an  excellent  pur- 
pose, provided  there  be  healthy  and  natural  teeth  in  the  upper 
jaw  to  sustain  it. 
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It  the  construction  of  an  artificial  palute  or  obturator,  to 
which  artifieitil  ic*eth  are  to  be  attached,  a  ^oM  phite  of  the 
proper  size  ^itould  be  fitted  to  all  that  portion  of  the  vnult  of  lU* 
pulate  arid  alveolar  ridge  which   is  to  be  covered  by  it,  irith* 

tatenil  branch  on  each  side  i'k- 
^^    '^^'"  tending    to  the   first  mohifT  *>r 

I  he  tooth  to  which  It  i&  to  br 
ebtHped.  To  these,  clasp<<  shuulJ 
be  i*oldered^  and  Jifierward  arti- 
ficial teelli  fitttnl  and  ts^ecumi 
in  the  tnanDcr  described  in  Vin 
♦Sixth  of  this  work.  If,  how- 
ever, the  tipper  surface  nf  the 
plate  is  to  be  ^^urmounted  «iili 
a  drum  or  air-chamber^  this 
shouhl  he  done  before  tlie  leeih 
are  attache<l  to  it.  In  Fig.  olG 
rnnv  he  s^een  tlie  engraving  of  a  simple  palate-plate  or  obtomtor, 
with  the  central  and  lateral  incisors  attached  to  it. 

When  ihe  teeth  have  all  been  lost  on  one  side  of  the  mouth, 
or  are  too  miiefi  decayed  tu  serve  as  a  support  for  an  obturatur^ 

either  with  or  without  artifi- 
ficiiil  teeih,  the  plate  may  be 
constructed  with  two  brttucli<*i* 
upon  the  other  side,  if  there 
be  two  healthy  and  firmly  ar- 
ticulated teethe  to  w  hich  ciasps 
can  be  applied.  A  piece  ap- 
])iied  in  ihh  manner,  ia  con- 
nection with  nine  artificial 
teeth,  namely,  the  four  inci- 
sortt,  two  cuspid*,  two  bicus- 
pids and  one  molar,  i»  nbown 
in  Fig.  317.  The  clasps.  «i 
may  be  perceived  by  the  cut^ 
arc  intended  for  a  second  bicuspid  and  second  moUr.  Although 
the  molars  on  the  opposite  side  of  the  jaw  were  aknent,  it  was 
Tiot  deemed  prudent  to  ir*crease  the  weight  of  the  piece  by  »l- 
tuching  more  than  nine  artificial  teeth  to  the  plate. 


Fio,  317 


¥ni.  318. 
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An    iirtificitil    pnUte,  complicated   with    ton    artificial    teeth, 

'imtiiflj,  the  contrail   nnd  lateral   iriciaors,  the   cuspids,  the  first 

.bieu2»piil   of   the   left  side,   the 

Ifirst  find  second  of  the  right,  us 

["well  asj  tfir  first  molar,  is  repre- 
sented in  Fig,  31 H.    Thechisps, 

Uif^  nm  V  be  seen,  are  for  the  first 

Itnuhir  of  the  left  side  and  the 

IsHecohd  of  the  right.    The  open- 

I  ing  in  the  pnhite  to  be  covered 

I  bjr  the   plate,  in   this  case,  ex- 
tended frotri  the  alveolar  border 

Ibaekwartl  a  little  more  than  an 

liueh»    and    vva.**    ahout    seven- 

(eighth'*  of  an  inch  in  width. 

Tht'  fun^tiDns  of  mastication,  deglntition  and  speech,  which 
were  all  very  greatly  impaired  hy  the  opening  in  the  pTiliite  and 
loss  of  so  many  of  the  teeth,  were,  in  a  great  degree,  restored 

[by  the  piece  here  represented. 


The  author  would  here  refer  to  an  obturator,  complicateil  with 
artificial  teeth,  constructed  by  Mr,  Warren  Rowell,  of  New  York. 
The  great  difficulty  to  be  overcome  in  this  ca8e,  according 
lo  report  made  of  it  by  Dr,  Griscoro,*  was  the  want  of  teeth  in 
the  upper  jaw  to  sustain  it,  and  the  great  size  of  the  opening  in 
the  pTilate,  the  vomer  and  turbinated  bones  having  been  de- 
stroyed. Upon  examine! lion,  however,  Mr.  Rowell  found  that 
the  posterior  portion  of  ihc  pfihttine  aperture  wa?.  formed,  ''to 
H  considerable  extent,  of  a  Rerai-cartilaginous  suhstance,  po^seis^s* 
ing  sufTicient  elasticity  to  allow  a  larger  body  than  the  opening 
to  be  pusljcd  up  through  it,  and  that  w^hen  so  forced  up,  it  would 
ho  supported  above  the  aperture  by  the  edge  returning  to  its 
origin  Til  position.**  This,  he  hoped,  \vould  support  a  liglit 
plate,  if  the  €»bturator  conM  bo  so  shaped  as  to  re^t  upon  the 
cartilaginous  ledge,  after  it  was  introduced. 

Without  quoting  the  description  which  is  given  of  his  methoil 
of  proceilure.  it  will  be  sufficient  to  state,  that  the  obturator 
which  he  constructed  consisted  of  a  plate  larger  than  the  open- 

*  New  York  Journiil  uf  Mtirliaitic,  v<iL  viti,  No,  23,  p.  187^ 
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ing  in  the  palate,  and  covering  the  a: 
ridge,  to  which  artificial  teeth  were  a 
shaped  drum  or  air  chamber,  larger 
was  connected  with  the  palate  plate, 
drum  is  of  the  exact  size  of  the  opec 
upper  part  or  summit  has  several  dej 
with  the  irregular  surfaces  of  the  rei 

Fio.  319. 


I 


The  anterior  part  of  the  palate  p 
attached,  as  may  be  seen  in  Fig.  319 
to  compensate  by  its  thickness  for  th 
ridge.  The  drum  is  seen  rising  froi 
it  is  soldered.  In  Fig.  320  is  repres 
piece.  The  palate  plate  and  drum 
and  made  very  light. 

At  the  time  Mr.  Rowell  construe 
assured,  by  Dr.  Griscom,  he  had  ne^ 
labarre's  proposed  operation,"  so  th 
obturator  which  he  constructed  was  ( 
are  also  informed  that  it  has  been 
1847),  without  causing  any  apprecij 
the  opening.  That  this,  however,  w 
we  think  there  can  be  no  question. 

Dr.  Miitter  gives  an  engraving  of 
cated  with  several  artificial  teeth  and 
with  the  palate  by  means  of  a  hinge, 
dentist,  of  Philadelphia,  which  is  i 
swered  an  excellent  purpose.*  It  ii 
ever,  how  a  gold  plate  of  an  oval  shap 


*  Vide  Liston's  and  Mttttc 
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be  funclioriB  o{  the  velum  palttli.     So  far  as  an  imperfection  in 

the  hard  palate  is  concern hL  the  evil,  we  know,  may  be  remedied 

>y  covering  the  opening  with  a  metanie  plate,  hut  the  los.s  of  the 

»ft  palate  cannot  be  replaced  with  any  hard  unyiehling  material, 

10  restore  the  functions  of  the  natural  parts. 

The  most  complicated  and,  at  the  same  time,  ingenious  piece 

of  mechanism,  of  which  we  have  ever  heard,  for  replacing  the 

■|os8  of  the  entire  palate,  including  the  velum  and  nearly  all  the 

■teeth  of  the  upper  jaw,  was  invented  by  M.  Delabarre;  but  in 

■ieonset|nence  of  its  weigh t*  from  the  amount  of  material  in  it, 

^11^  well  as  the  complicated  structure  of  the  instrument,  it  failed 

■to  realize  Che  sanguine  expectations  of  the  inventor,  although 

■lie  Estates  that  it  fully  answered  the   purpose  for  which  it  was 

■designed.     Suhsequent  experiments,   however,   have   been   less 

■iuccessful,  and  as  this  method  of  constructing  artificial  palates 

has  long  since  been  abandoned,  we  do  not  think  it  necessary  to 

quote  the  description  which  he  ban  given  of  it. 

Instead,  therefore,  of  employing  this  complicated  instrument, 

■li  simple  palate  plate,  with  a  velum  like  the  one  constructed  by 

Mr.  Stearns,  or  that  made  by  Dr.  Kingsley,  or  with  Ilullihen's 

I  or  Blandy's  valve,  and  having  artificial  teeth  attached  to  it,  will 
he  found  to  answer  a  much  better  purpose,  in  cases  such  us  that 
for  which  M.  Delabarre's  complicated  piece  of  mechanism  was 
prepared.    As  it  is  not  probable  that  such  an  appliance  will  ever 
he  constructed  again,  we  do  not  deem  it  necessary  even  to  copy 
(the  engraving  furnished  by  the  author. 
M.  Desirabode  proposes  a  kind  of  plntina  obturator  for  con- 
-  genital  fissure  of  the  palate,  by  which  he  thinks  the  .sides  of  the 
I  alveolar  border  may  be  so  approximated  as  to  favor  the  union  of 
the  divided  parts.     It  consists  of  a  platina  plate  fitted  to  the 
vault  of  the  palate  and  fastened  to  the  teeth  by  means  of  three 
crotchets  (clasps),  soldered  to  each  si<k",  so  as  to  cap  the  canine 

Jleeth,  the  bicuspids,  and  two  of  tlie  molar  teeth,  bent  upon  the 
alveolar  border,  in  such  ♦*  manner  as  to  maintain  the  whole 
pressure.  After  the  plate,  with  these  appendages,  has  been 
well  adapted,  it  is  divided  from  before  backward  along  the 
median  line,  and  then  a  piece  is  removed  from  each  side,  so  that 
Lthe  two  edges  may  be  separated  about  half  an  inch  from  each 
lother.  The  two  half  plates  are  now  united  by  means  of  a  thick 
55 
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and  resisting  band  of  oaoutchouo,  made  fast  by  rivetiiig. 
plates,  thus  united,  form  a  smaller  obturator  th—i  tke 
before  it  was  divided,  bo  that  it  can  only  be  applied  hj  pi 
the  caoutchouc  upon  the  stretch,  which  is  effected  bj  mm 
two  stocks,  so  co'ntriyed  as  to  force  the  two  plates  asa 
After  the  plate  is  properly  a^osted,  these  are  removed,  i 
by  the  contraction  of  the  caoutchoac,  the  sides  of  the  alv 
border  are  gradually  made  to  approach  other. 

It  sometimes  happens  that  an  imperfection  of  the  psia 
accompanied  by  an  opening  into  the  maxillary  sinus.  Li 
case,  the  palatine  plate  should  be  large  enough  to  close 
openings,  and  the  loss  of  the  alveolar  border  replaced  by  m 
of  a  raised  plate,  soldered  to  the  lower  surface  of  the  pi 
plate,  and  to  which  artificial  teeth  may  be  attached. 

Such  irregularities,  and  other  deficiencies  of  the  hard  f 
can  be  most  perfectly  supplied  by  the  use  of  a  vulcanite  pi 
The  more  pliant  forms  of  this  material  are  the  best  that  cai 
used  for  artificial  vela  and  movable  plates ;  while  for  the  f 
base,  with  or  without  teeth,  no  better  material  can  be  fo 
than  the  ordinary  dental  vulcanite,  which  is  peculiarly  adai 
to  plates  of  such  very  irregular  surface  and  outline. 

In  conclusion,  it  only  remains  to  observe  that  the  same  ati 
tion  is  required  to  prevent  injury  to  the  natural  teeth,  wl 
serve  as  a  support  to  an  artificial  palate  or  obturator,  as  to  ti 
which  are  used  for  the  retention  of  dental  substitutes  *  and  as 
directions  have  already  been  given  upon  this  subject,  it  b 
necessary  to  repeat  them  here. 
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Teeth  suitable  for. 
Classification,     physiological,    of 

leeth 

Cleavelands  air  chamber  plaie. 
Co] orintj uiHlt-rjaJ^  Uh  porceUin  tni! 
Cundensiitg  forcep?:,     . 
Condyloid  process. 
Con^titut]c*ti  intlueticrd  by  regimen. 
Continuouji  gum  work* 

Compared  with  block*:. 

Durability  of,         ... 

Firing  and  baking,   . 

.Materials  of,  .         . 

Soldering, 
Convulsions  caused  by  teething.  . 
Copper,  pickle  for  dissolving.  . 

Use  of  in  solder,  . 

Use  of  in  plate, 
Corda  tympani,    ... 
Oironi>id  process,    . 
Counier-dies,        .         .         .        ■ 
t'rowded  teeth ^         .         .  "Si*. 

Correction  of.         .         .141. 
Crown,  artifici*^,  of  gold, 
L-niciHif  or  bis«.uiting  blocks, 
Crusta  petrosa, 
Crystal  gold,        .         .        .       • 

Filling  teeth  with.    . 

Instruments  nsed  for,    . 

Introducing  and  consolidatisg. 
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Damp  residence,  effect  on  teeth,       211 
iyArcet'8  metal,  .         .  .270 

Deafness,  from  enlarged  tonsils,  74 

Decay  of  teeth,  (see  Caries,)  242 

Varieties  of,      .  235 

Differences  in  liabilitj  of  dif- 
ferent teeth  to,  .  237 
Duval's  classification  of.        .     236 
Hereditary  predisposition  to,     241 
Decimal  valuation  of  gold,  .              635 
Defects  of  the  palate,                        815 
CongeniUl,  .         .         .        .816 
Manner  of  remedying,       .         822 
Deformity  from  excessive  develop- 
ment of  lower  jaw,                 .163 
Deglutition,  organs  of,                   70-80 
Arteries  of  these  organs,         84-86 
Delabarre,  metallic  grate  of,     .         157 
Fusible  enamel  of,               704,  805 
Dental  groove,  primitive,  102 
Secondary,   .                  ,         .104 
Dental  pulp  and  periosteum,  dis- 
eases of,        .         .        .         .417 
Dental  substitutes,  .                 .         596 
Dental  ligament,           ...       80 
Dentes  sapientios,  irregularity  of,      144 
Development  of,        .  107 
Dentifrices,                   .         .         .252 
Dentine,  anatomy  of,        .             45, 51 
Chemical  analysis,                  50.  51 
Development  or  formation  of,     108 
Areolar  stage,   .         .         .111 
Cellular,        .        .        .         Ill 
Linear,                       .         .112 
Inter-tubular  structure,    .  48 
Microscopic  structure  of,  .     45-48 
Nerve  filaments  of,        .         48,  50 
Tubuli,  or  fibres  of,            .     45-47 
Vascularity  of,                .               50 
Dentist's  work  table  and  lathe,          689 
Dentition,  first,     .                       117-124 
Critical  period  with  infants,    121 
Irritation  caused  by,     .         121 
Morbid  effects,         .         121-124 
Second,         .                 .      130,  133 
Connection  with  irregularity,  140 
Improper  interference  with,   138 
Method  of  directing,        138,143 
Third,  cases  of,     .                 .176 
Supposed  origin  of,        .         179 
Denuding  of  the  teeth,                  .     404 
Desirabode's  fusible  enamel  for 

plates,   ....     704 
Development  of  milk  teeth,      .98-108 
Progress  of,       .  101-107 

Time  of,        .  .         .108 

Deviation  of  teeth,  singular  cases  of,  168 
Dies  and  counter-dies,  656 

Disease,  characteristic  of.  ]  92 

Diseases  of  the  teeth,  .  .     231 


Diseases  of  the  alveolar  processes,  482 
Of  the  gums,           .         .     455-482 
Of  the  maxillary  sinus.     .  499 
Of  the  palate,                .        .  80(» 
Of  the  pulp  and  periosteum,  41 7 
Dislocation  of  lower  jaw,     .         .  439 
Disorganization  of  dental  pulp,  433 
Displacement  of  teeth,          .        .  496 
Drill  stocks,  Maynard's,    .         .  274 
Merry's,                                   .275 
McDowell's,                       .  275 
Lewis's,         ....  275 
Dunning,  Dr.,  on  filling  pulp  cavi- 
ties   321 

Dwinelle's  cavity  plate,    .         .  726 


E. 


Elevator 374 

Elliot's  pivot  forceps,  .  .  617 
Empiricism  in  dentistry,  .  .  254 
Enamel,  anatomy  of,         .  51-54 

Artificial  tooth  and  gum,  737 

Cells  discovered  by  Prof.  C. 


Johnston, 

48 

Chemical  analysis,    . 

.     53,54 

Denudation  of. 

.     404 

Formation  of,     . 

113-116 

Importance  of. 

52,  255 

Membrane,  (Nasmyth's ) 

51,115 

Microscopic  structure  of, 

.       52 

Enameling  block  teeth,    . 

747 

Continuous  gum  work, 

.     7GU 

English  teeth,   how  attached 

to 

plate,     . 

.     697 

Erosion  of  the  teeth. 

388 

Excavators, 

272,  276 

Excising  forceps,     . 

612 

Exfoliation  of  alveoli,  . 

.     471 

Exostosis  of  the  teeth. 

398-401 

Exposed  nerve  of  tooth, 

.     310 

Extirpation  of. 

322 

Filling  over. 

.     310 

Prevention  of,  . 

315 

Treatment  of, 

.     316 

Extraction,  of  teeth. 

355 

Hemorrhage  after, 

.     378 

Instruments  employed  in, 

359 

Rules  for,  in  first  dentition,  .     357 

In  second  dentition. 

35» 

Of  roots  of  teeth. 

.     373 

Instruments  for. 

374-378 

Of  temporary  teeth,  . 

378 

Use  of  ansDSthetic  agents  in, .     38 1 

Eye  teeth,  (cuspids,) 

67 

F. 

Face,  bones  of  the. 

Fangs  of  teeth,  (see  Roots.) 
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Fang  filling,  .    818,880 

Aothor'i  method,     .  3S7 

Foster's  experience  In, .        .310 
Yiewsof,      ...        316 
Oorgas'  method,  .  .    328 

Hanrood'i  method,  .  828 

Majniurd's  method,  .    326 

Instniments  for,    .  826 

Fances, 72 

Fifth  jmir  of  nenres,  (Trigemini,)  87-93 
Files,  separating,     .        .         260, 262 
Carriers  for,  .  263 

Curved,  for  finishing  fillings,  309 
Maynard's  pattern,   .  309 

FiUng  the  teeth,   .  .    254-263 

Cleanliness  necessary  after,  258 
Not  necessarily  injnrions,  .  257 
Necessity  of,     .  .         254 

UtUityof,  ....  256 
\Vhen  improper,  .        256 

FiUing  teeth 264 

Individual  cavities  in,        287-309 

Inferior  incisors  and  caspids,    287 

Instmments  for,  281 

Lower  molars,  difficalties  of,    306 

Materials  for,  266-272, 331 

Molars  and  hicnspids,  .        .    304 

Over  exposed  pulp,  .        .         310 

Position  of  operator  whQst,  .    286 

Position  of  hand,  291,  292,  294,  298 

Preparation  of  cavity,   .        .277 

Instruments  for,  .         272 

Pulp-cavity  and  roots  of  teeth,  3 1 8 

Sensitive  teeth,         .        .         265 

Special  directions  for,  .        .277 

Superior  incisors  and  cuspids,  287 

Molars  and  bicuspids,    .         296 

With  crystalline  or  sponge  gold.  33 1 

Finishing  process  for  gold  plate,       695 

Firing  and  baking  block  teeih,    .     747 

Fissure  of  Glasserius,      .        .  37 

Floss  silk  for  cleaning  the  teeth,      251 

Fofrle's  method  of  fitting  clasps,       666 

Follicles  of  developing  teeth,        .     103 

Forceps,  for  extraction  of  teeth,        363 

Dens  sapientia',     .         .        .     368 

Dentist's  punch,  •         690 

For  removing  pivots,  .     617 

Hawk's-bill,      .         .         .         308 

Lower  molar,        .         .         •     366 

Incisor,  .         .         .         367 

Bicuspid,  ....     367 

Manner  of  using,       .  370 

Sneirs  improvements,  .         .     364 

Author's  improvement,  366 

Upper  molar,         .         .         .    365 

Incisor  and  cuspids,  367 

Foster,    Dr.,  remarks  on  filling 

pulp  cavities,  .     319,325 

Filling  over  the  nerve,        314, 315 

Foot-lathes,     ....         688 

Fox,  Mr.,  bandage  for  lower  jaw,     167 


Fraetioaal  valaatioB  of  coldf 
FrmnUitt'i,  Dr.,  ia 

SalHjlABp,    . 

Vnlouislog  Ump, 


Fmctam  oTtlM  tMth, 
Wtmaum  of  the  lowor  lip. 

OfthespporUp.  . 

Of  the  toono, 
FQiigoaa  growti  of  doatsJ 
FuMco  ttDd  btow-pipo,  * 


0. 


Gauge  lOalo,  .       .       .   < 

Qolatinonsgrannlarasbtttuice,  161, 1 
Genial  procesoes, 

Gilbert's  caritj  plate,      .  1 

Glands,  mncoos, 

Buccal,  molar  and  labial, 
ParoUd,        .... 
Salivary,  .  •       .    67- 

Snblingaal,  .... 
Submaxillary,  . 
Tonsil,  .... 

Gold,  alloying  of,  ...  < 
Ciyttal  or  spongo  for  fillhigi,  3 
Injnrions  eflbcta  of  impure,  I 
Fillings,  manner  of  finishing,  2 
Instmments  for  introdaciag,  i 
Manner  of  intrododng,  2 
Fineness  of,      .        .        .       4 

Foil, J 

Sponge  and  crystalline.    .        t 

Manner  of  refining  and  alloying,  ti 

Plate,  manner  of  making.        6 

Refining,       .         .        .       .    6 

Elliot's  method  of,  & 

Solder,  how  made,  .    ^ 

Recipes  for,  .  6 

Gomphosis,  .        .       .     < 

Good,  Dr.,  on  dentition,  .  I' 

Qoodsir,  researches  of,  10:-H 

Grinding  apparatus,  hand  lathes     oi 

Foot  lathes,  .         .        .       .    <' 

Gums,  anatomy, 

Acute  inflammation  of,  .  ->! 
Adhesion  to  cheek.  *' 

Appearance  of,  in  health.  .  -^ 
Dr.  Allen^s  continuons,  .  ''■> 
Atrophy  of,  ...    -' 

General  health  indicated  by.  2J 
Diseases  of,  .        .     45^-47 

Causes  of,     .         .  *] 

Dr.  Hunter's  continuous.      .    '^ 
Effects  of  mercury  on,     .213.24 
Chronic  inflammation  and  tu- 
mefaction of,  .  4.>7-4* 
Causes  of,         ...'•* 
Treatment  of,  ^ 
Irritation  of,  caoses,             •    2*' 
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Gums, 

InseDsibilitj  and  hardness  of,       79 

Internal  structure  of,         .  79 

Lancing,  in  first  dentition,    .     123 

Morbid  growth  of,     .        .         4C6 

Causes  of, .         .         .         .467 

Treatment  of,        .        .         468 

Mercurial  inflammation  of,    .     469 

Treatment  of,        .        .         470 

Physical  characteristics  of,   .     205 

Thickness  of,    .  .  79 

Tumors  and  excrescences  of,    475 

Causes  of,     .         .         .  476 

Treatment  of,    .         .         .477 

Ulceration  of,  in  children,  '       471 

Causes  of,  .         .         .472 

Treatment  of,        .         .         473 

Gustatory  nerve,  branches  of,  92 

Gutta-percha  for  temporary  fillinjrs,  271 

For  impressions,  .         .         .     045 

For  impression  cups,        .         649 

Used  in  bottom  of  cavities,  .     285 

H. 

Hand-lathes,        .         .         .        .615 
Harris'  mouth  wash,         .         .  464 

Head,  bones  of  the,  .  .  .  39 
Hemorrhage  after  extraction,  .  378 
Cases  of,  ...  .  379 
Hills  stopping,  composition  of,  271 
Uses,  .  .  .  285,314,328 
Hook  for  extracting  roots,  .  374 
HuUihen's  screw  forceps,  .  .  376 
Human  teeth,  ....  596 

Hunter,  Dr.  John,  researches  on 

the  development  of  teeth,  99 
Hunter's,  Dr.  Wm.  M  ,  continuous 

gum  recipes,  .  .  755 
Hydrostatic  blow-pipes,  .  .678 
Hyoid  muscles,        .         .  77 

Digastricus,  .         .         .         .77 
Genio-hyoideus,        .         .  77 

Genio-hyo-glossus,       .         .       76 
Hyo-glossus,     .         .  76 

Mylo-hyoideus,     .        .         .77 

I. 

Impressions  in  wax  and  gutta-percha,645 

'  '    '  043 

049 
044 
644 
648 
051 
156 
599 
761 
154 
280 


Cups  and  materials  for, 
Austen's  gutta-percha  cup, 
Cleaveland's  cups, 
Franklin's  cup, . 
In  plaster  of  pans,   . 
Desirabode's  method  of. 
Inclined  plane  of  Catalan, 
Incorruptible  teeth. 
India-rubber,  history  of,  . 
Ligatures  for  regulating, 
For  separating  teeth, 


Vulcanized, 


160,761,851 


PAfll 

Inferior  maxillary  bone,  .        .     35-37 
Its  divisions,         ...       35 
Alveolar  processes,        .  36 

Anterior  mental  foramina,       35 
Articulation,  .        .  37 

Condyloid  processes,         .      37 
Coronoid  processes,       .  37 

Development,    ...      37 
Genial  processes,  .        .  36 

Posterior  dental  foramina,       37 
Rami,    ....  37 

Structure,  ...      37 

Inflammation  of  dental  pulp,  .         424 
Of  the  gums,        .  .     457 

Mercurial,  .         .         469 

Of  the  maxillary  sinus,         .     508 
Ingot  moulds,  .         .         .  637 

Insalivation,  organs  of,         .  67-69 

Arteries  of  these  organs,  .  84 

Insertion  of  artificial  teeth,  differ- 
ent methods  of,  .         601 
Intemperance,  effect  on  gums,      .     208 
Introducing  and  consolidating  crys- 
talline gold,  .         .         .     335 
Irregularity  of  the  teeth,  .  144,  146 
Age  for  correcting,      148,  149.  159 
Cases  of,  .         .         .  152-158 
Catalan's  inclined  plane,       .     156 
Caused  by  want  of  room,  149 
Contraction  of  upper  jaw,       145 
Defect  in  conformation,           146 
Connection  with  second  den- 
tition,   .         .         .      138-143 
Correction  by  vulcanite,     160,  162 
Directions  of  Fox  in,    .         .148 
File  never  to  be  used  in,  .         141 
Fox's  plan  of  correcting,       .     1 58 
Importance  of  early  attention  to,  148 
Ligatures  in  correcting,      151,  154 
Of  bicuspids,    .         .         .         146 
Of  cuspids,  ....     147 
Of  dens  sapientiae,    .         .         144 
Of  incisors,  .         .         .      150-154 
Of  molars,        .         .         .          144 
Predisposing  cause  of  disease,  142 
Teeth  most  liable  to,          144,  145 
Treatment  of,        .         .      14C»-102 
General  principles  of  treat- 
ment,    .         .         .      147,  162 
Where  under  teeth  project,    155 
Itinera  deutium,               .         .         106 
Ivory  for  artificial  teeth,      .         .     598 


Jaw,  luxation  of  lower,    .         .  16 

Excessive  development  of,     .     163 

Treatment,  .  .  .  164 
Protrusion  of  lower,     .        .166 

Treatment,  .         .         167 

Superior,  excision  of,    .      570-573 
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Jaws,  accretion  of  the,     . 
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133-137 

Changes  produced  by,  . 

.     135 

Commencement  of,   . 

135 

Defects  of,    . 

.     136 

Hereditary  nature  of, 

137 

Necessity  for. 

.      135 

K. 

Kaolin, 731 

Key  of  Garengeot,  .359 

Manner  of  using,  361 

QCoecker  on  second  dentition.  .     142 


Lavater  on  temperaments.  190-193 

Lead  over  exposed  nerves,    .  .312 

For  metallic  dies,  660 

Lips,  characteristics  of  the.  223 

Symptomatic  of  health,  .         224 

Lithodeon,  (amalgam,)         .  270 

Lower  jaw,  dislocation  of,  439 

Reduction  of,  .441 

Sir  Astley  Cooper's  method,      442 


Ifacomber-s  blow-pipe. 

.     679 

Malar  process. 

33 

Mastication — active  organs, 

64-66 

Their  arteries,  . 

.      83-86 

Inferior  dental, 

.       83 

Infra- orbital, 

83 

Internal  maxillary,    . 

.       83 

Spheno-palatine,  . 

84 

Superior  palatine, 

84 

Superior  dental,    . 

83 

Temporal, 

84 

Their  muscles, 

64-66 

Masseter,  . 

.       65 

Pterygoideus  externus,  . 

65 

Pterygoideus  internus. 

66 

Temporalis,  . 

64 

Mastication — passive  organs, 

31-61 

Inferior  maxillae,  . 

35-37 

Palate  bones,     . 

38,39 

Superior  maxilla. 

31-34 

Teeth, 

39-63 

Materials  nsed  for  block  teeth. 

730 

Matrix  for  moulding  block  teet 

1,       742 

Of  sand  for  metallic  dies, 

658 

For  vulcanite, 

.     771 

Maxillary  bones,  superior, 

33,34 

Bone,  inferior. 

35-37 

Maxillary  sinus,  anatomy  of. 

.       33 

Diseases  of,       .       " .         . 

499 

Maxillar}'  sinus, 

Abscess  of.   .         .  504-633 

Causes  of,  .  .  .  53$ 
Symptoms  of,  .  .  .  535 
Treatment  of,  537 

Caries  and  necrosis  of,      505, 55o 
Causes,  .        .       552 

Symptoms  of,     .        .       .551 
Treatment  of,        .        .       553 
Causes  of  diseases  of,  .       .    5u5 
Exostosis  of  the  bony  walls  ef,  574 
Symptoms  and  causes  of, .    577 
Treatment  of,         .        .       578 
Foreign  bodies  in,         .       .    587 
Inflammation  of,        .  504, 508 

Causes  of,  ...    510 

Symptoms  of,  5<.9 

Treatment  of,  .  .  .  511 
Insidions  nature  of  disease  in,  503 
Mucous  engorgement  of,  504,  b\l 
Penetrated  by  teeth,  .        507 

Preliminary  remarks  upon,  501-5u7 
Purulent  secretions  of,  504, 512-532 
Cases  of,    .         .         .     523-53: 
Causes  of,      .  .        517 

Symptoms  of,    .         .        .516 
Treatment  of,         .        .        h\% 
Tumors  of  lining  membrane 

and  periosteum  of  the,  557-573 

Cases  of,   .  .         .      564-570 

Causes  and  treatment  of,       561 

Symptoms  of,    .         .  560 

Ulceration  of  membrane  of,      542 

Causes  of,  ...    544 

Symptoms  of,         .         .         543 

Treatment  of,    .         .         .    545 

When  discovered,     .         .         501 

Wounds  of  the  walls  of,        .    583 

Treatment  of,         .  584 

Maynard's  forceps,        .         .         .377 

File,  .         .         .         .         30i> 

Drill  stock,   .         .         .         .274 

Theory  of  sensitive  dentine,        5i» 

Mechanical  Abrasion  of  teeth,       .    411 

Exposure  of  pulp,  how  prevented,4 1 2 

Violence,  injuries  from,       ,         413 

Mechanical  dentistry,  .         .         .591 

Meckels  ganglion,   ...  8C* 

Mental  process,    ....       35 

Mercurial  inflammation  of  gums,    469 

Metallic  dies  and  counter-dies,     .    656 

Dipping  process,        .         .         657 

Dr.  Clark's  method,       .         .     656 

Dr.  Gunning's  method,     .         657 

Fusible  metal  process,  .         .     656 

Sand  moulding,  .         658 

Mineral  cement  (amalgam),  .     270 

Models  of  the  mouth,  plaster,  .         651 

Mother,  health  of,  indicated  by  teeth 

of  child,    .         .         .         188 

Moulding  and  carving  block  teeth,     744 

Flasks,      ....         659 
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Moath,  acids  in  the,     .  .     240 

Its  Hnatomy  and  physiology,  27-1 1 G 
Anatomicnl  relations  of,    .  95 

Arteries  of,   .  .         .88 

Blood-vessels  of,       .         .     81-86 
Elements  of,  .        .         .27 

Fluids  of  the,  characteristics  of,  220 
Mucous  membrane  of,  .  77 

Muscles  of  the,  .  29,  30,  64-77 

Nerves  of,     .         .         .  87-95 

Physiolojficnl  relations  of,  96 

Preparation  of,  for  insertion 

of  artificiHl  teeth.       .  609 

Veins  of,        .         .         .         .86 
Wash,  author's  recipe  for,         464 

Mucous  glands 69 

Membrane  of  the  mouth,  .  77,  78 
Of  the  alveolar  processes,  .  79 
Of  the  tongue,  .  75 

Muscles  of  the  mouth,  .  28-30 

Buccinator,       ...  30 

Depressor  labii  inferioris,      .       29 
Depressor  labii  superioris,  30 

Depressor  anguli  oris.  .         .       29 
Levator  labii  superioris  aleque 

nasi, ....  29 

Levator  anguli  oris,      .         .       29 
Levator  labii  inferioris,     .  30 

Orbicularis  oris,    ...       30 
Zygcmaticus  major,  .  29 

Zygomaticus  minor,      .         .       29 


Nerves  of  %he  Mouth, 

Meckel's  ganglion,          .  89 

Nasal,        ...  90 

Orbital,          ...  90 

Palatine,    ...  89 

Posterior  dental,    .  91 

Pterygoid,  90 

Vidian,  ....  90 

(c)  Inferior-maxillary  branch,  91 

Anterior  auricular,         .  92 

Buccal.      ...  92 

External  branch,    .         .  92 

Gustatory,  92 

Inferior  dental,                .  93 

Internal  branch,  92 

Masseteric,     ...  92 

Mylohyoid,                 .  93 

Pterygoid,  .92 

Temporal,                   .  92 

Nerve  of  tooth,  modes  of  destroying,  322 

Author's  method,  .         .        .  327 

Dunning's  method,   .  324 
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Tartar  (salivary  calculus),  215,  445 
Chemical  constituentB  of,  .  446 
Color  of,  diflFerences  in,  .  216 
Dark  brown,     .  217 

Dark  grreen.  .219 

Density  of,  variable,  216 
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Anatomical  divisions  of,  .  39 

Articulation  of,     .  61,62 
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Buccal,  (bicuspids  and  molars,)  61 
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Opinion  of  Lavater,  197 
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Fourth  class,  .       .         .201 
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Cuspid,  anatomy  of,      .         .       57 
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Dentine,       .         .    45-51,108-112 
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Treatment  of,     .         .         407 
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Teelh, 

Eruption  of, 

117  ' 
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Transf^osition  of  germs  of. 
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122  1 
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Eruption  of. 
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Theory  of, 
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Singular  notions  about, 

125 

Theory  of  Fox, 
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Theory  of  Laforgue, 

126 
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126 

Theory  of  the  author, 

.     128 
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Tonic  mouth  wash,  Harris', 

.     464 

Tongue,  anatomy  of, 

76,77 

Arteries  of,  . 

.       85 

Characteristics  of,     . 

226 

Coatings  on, 

.     229 

Diminution  of. 

227 
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.     227 

Indicative  of  state  of  health 

,     226 

Muscles  of,        .         .         . 

75,77 
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76 

Hyo-glossuB, 

76 

Lingualis, 

77 

Stylo-glosbus, 

76 

Moist,  diagnosis  of, 

.     221 

Papillae  of,         .         .         . 

75 

Pustules  on. 

.     229 

Semeiology  of, 

227 

Secretions  of. 

.     229 

Tonsil  glands,  .... 

74 

Tooth-uche, 

.     345 

Idiopathic, 

349 

Causes  of,     . 

.     345 

Neuralgic, 

348 

Treatment  of. 

.     350 

Tooth  powder,  recipes  for, 

252 

Townsend's  files, 

.     309 

Transpositions  of  the  teeth. 

145 

Trigemini,  (5th  pair  of  nerves,) 

87-93 

Upper  jaw,  (see  superior  maxilla,)  31 

Uvula,  the,           ....  74 
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Various  forms  of. 
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Infiammation  of,  . 
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Advantages  of. 
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Disadvantages  of, 

Durability  of, 

Etfect  of  Vermillion  in, 

For  correcting  irregularity 
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TOMES' 
NEW  SYSTEM  OF  DENTAL  SURGERY. 

This  book  has  the  ad  vantage  of  being  idl  ihal  c^JuKJ  be  desired  in  a  Miiaoal  of  the  Art,  obW 

lltug  li  void  long  felt  in  general  surgiciil  liU'DiLuri^  aad  well  Ci^laulftted  to  upbold  dcntftl 

'  in  the  kiigh  positioa  to  which  tt  has  attiined  a^  a  Bcienttfic  brsuich  of  the  healing  art. 

jpD  (he  libraiy  of  country  practitioners  cspccinlly,  it  vrill  bo  an  in  valuable  addition.     Liable  as 

bey  are^  to  be  more  frequently  ap^^ealed  to  in  canei  of  dental  pathology  than  their  brethren 

i  the  large  citiea  where  specialists  abound,  they  will  do  well  to  forilfy  themsetvea  by  acquir> 

:  the  extended  acquaintance  with  the  Btibjecl  this  work  will  afford. — Dublin  Mrdtcal  Quar* 

System  of  Dental  Surgery^ 

Bj  John  Tomes,  F.R.S.,  Dentist  to  the  Dental  Hospital  of  London, 
author  of  **  Tomes*  Dental  Physiology/*  &c.  ^c.  With  208  beauti- 
fully executed  Illuatrations.     In  One  Volume,  Octavo.     Price,  $3.50. 


OPINIONS    OF    THE    PRESS. 

We  now  come  to  the  most  itoportant  and  Lnteresting  work  connected  with  the  subject  of 
L^t&tAl  surgery.  The  name  of  the  writer  would^  from  his  antecedents  alone,  be  sufficient  to 
^Bllie  great  ejcpeetations  of  any  coming  work  from  his  pen,  and  such  expectations  will  not  bt 
^BiBappoiuted  by  a  perasal  of  it  His  lahora  and  previous  writings  on  the  subjects  which  he 
^^na  su  vigorously  and  sacceasfutty  prosecuted  justly  eniitles  him  to  the  highest  rank  as  a 
physiologist^  and  his  last  publication  adds  another  to  hid  already  well  deserved  booort.  The 
rbole  work  ha«  been  carefally  got  up^  and  it  is  impossible  to  speak  too  highly  of  the  admlra- 
\  manner  in  which  the  illustrations  have  been  executed. — BritUk  and  Foreign  Med.  Chirwf, 


Ttie  need  of  a  truly  scieottfic  treatise  upon  the  physiology  and  p^ithology  of  the  teeth  has 
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long  been  felt  in  this  country,  especially  by  practitioners  in  the  rural  districts,  who  have  to  ^H 

fl  the  part  of  dentist  as  well  as  physician.     The  work  of  Mr.  Tomes  admirably  supplies  this  ^M 

koL    Tt  is  the  production  of  a  master  mind,  after  years  of  patient  labor  in  an  ample  field  for  ^M 

MTVation  and  careful  investigation. — aV.  F.  Journal  of  Mtdieint.  ^M 

The  distinguished  author  has  supplied  us  with  a  model  of  oomposttion  at  once  pure,  ^B 
cbaflte,  and  classical ;  and,  in  taking  leave  of  him,  we  beg  to  declare  that  his  work  vs  one  of 
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We  feel  no  hesitation  in  recommending  this  as  an  ably  written  and  valuable  work,  con- 
^^j^ning  much  original  matter  that  cannot  be  found  elsewhere,  and  calculated  to  enhance  the 
^Hiputation  the  author  has  already  established,  of  being  an  original,  pains-taking  and  careful 
^Bbserter.  We  trust  that  it  will  meet  with  a  large  and  extended  circulation  among  the  pro- 
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